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On certain Ttpes of Bbttish Weather. By the Hon. Ralph Abeb- 

CROMBT, F.M.S. 

[Bead November 15th, 1882.] 

It is familiar to many observers, that the weather in this country frequently 
occurs in spells of several weeks* duration, during which there is a remark- 
able persistence of the general type of weather overriding both a consider- 
able fluctuation from day to day, and a considerable local variation from 
place to place. 

For instance, the vdnd will often back to some point of South, with a high 
temperature, a dull sky and rain, and then veer to some point of West with 
a cooler air and brighter sky ; and after a day or so of fine weather, it will 
back again to the South with bad weather, perhaps this time rising to the 
intensity of a gale, and subsequently veer towards the West with finer 
weather, and so on for weeks together. 

The changes only vary in intensity and detail, not in general character, 
while the feel of the weather and the look of the sky remain through all of 
them what are customarily associated with Westerly winds. 

Similarly, the wind will often blow persistently from some point Of East, 
fluctuating between South-east for fouler weather, and North-east for finer 
weather, and back again, with many variations, for several weeks, during 
which the predominant features of the weather are always characterisfic of 
East winds. The frequent recurrence of particular types of weather at 
particular seasons of the year is also a matter of common observation ; the 
North-east winds of March, the cold North winds of the middle of June, and 
the wet West winds of September, are well-known instances. 

MEW SBBIES. VOL. IX. A 
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While examining a large nnmber of synoptic charts for the year 1865, the 
author was stmck with the fact, that relatively to Europe, the general posi- 
tion of the great areas of high pressure frequently remained constant for a 
lengthened period. Further examination showed that the constancy of these 
positions coincided with persistency of types of weather similar to those 
ahoye mentioned, the fluctuation of type heing due to the passage of 
cyclones, while the local variation depended on the position of the cyclone 
centre and on the innumerable local conditions which modify any general 
type. 

The author now lays the result of this investigation before this Society. 

The bases of this investigation are principally the French Atlas des 
Mouvements generaux de V Atmosphere for 1865, which refers to the weather 
of Europe and the North Atlantic, from the Equator to a line drawn 
obliquely from Newfoundland to the North Cape of Norway ; and Hoff- 
meyer's Charts, extending over Europe, Greenland, the United States, and 
the Atlantic down to about 40° North latitude. The types may be con- 
sidered as applying generally to Europe, while the details of weather are 
applicable only to Ghreat Britain. Over the above areas the distribution of 
atmospheric pressure presents certain constant features, namely — 

1. An Equatorial belt of nearly uniform low pressure. 

2. A Tropical belt of high pressure rising at intervals into great irregular 
elevations or anticyclones. 

8. A Temperate and Arctic region of generally lower pressure, but in 
which occasionally areas of high pressure appear for a considerable period. 

The Equatorial belt constantly covers the Sahara and the Amazon valley, 
and always narrows over the Atlantic at about 80° West longitude, where it 
^oflen does not reach higher than 10° North latitude. The shape and depth 
of this area are tolerably constant. 

The Tropical belt comprises a region of high pressure, rising at variable 
intervals into great anticyclones ; these anticyclones are usually then 
longest in an East and West direction, and often rise into two or more 
heads. Their position is generally variable, with the exception of one, which 
is always found over the central Atlantic. This anticyclone forms a very 
important factor of the weather of Western Europe, and will be constantly 
referred to as " The Atlantic Anticyclone.*' Its extension South and West 
is tolerably constant, while towards North and East it is variable, sometimes 
rising as far as 60° North and stretching over Great Britain and Continental 
Europe. 

Cyclones are rarely if ever formed to the South of Ibis anticyclone ; 
sometimes they have their origin on its South-west side, when they work 
round the anticyclone, first towards the North-west, and then towards North- 
east. These are the West India hurricanes. 

The North side of the anticyclone is the birthplace of innumerable cyclones 
of every size and intensity, which invariably move towards some point of East. 

Cyclones are also occasionally formed on the South-east side ; these either 
work very slowly round the high pressure to the South-west, or else leave 
the anticyclone and go Eastward. 
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The Temperate and Arctic region extends from the tropical high pressuro 
belt to the pole. The pressure though ordinarily low, is perpetually fluctua- 
ting by reason of the incessant passage of cyclones ; yet occasionally persistent 
areas of high pressure appear in certain portions of it. 

With reference to Western Europe, there are at least four constant types 
of weather : — 

1. The Southerly, in which an anticyclone lays to the East or South- 
east of Great Britain, while cyclones coming in from the Atlantic either beat 
up against it, or pass towards North-east. 

2. The Westerly, in which a tropical belt of anticyclones is found to the 
South of Great Britain, and the cyclones which are formed in the central 
Atlantic pass towards East or North-east. 

8. The Northerly, in which the Atlantic anticyclone stretches far to the 
West and North-west of Great Britain, roughly covering the ocean. In this 
case cyclones spring up on the North or East side, and either work round the 
anticyclone to the South-east, or leave it and travel rapidly towards the 
East. 

4. The Easterly, in which an apparently non-tropical anticyclone (or one 
disconnected with the tropical high-pressure belt) appears in the North-east 
of Europe, rarely extending beyond the coast-line, while the Atlantic anti- 
cyclone is occasionally totally absent from the Bay of Biscay. The cyclones 
then either come in from the Atlantic and pass South-east between the two 
anticyclones, or else, their progress being impeded, they are arrested or de- 
flected by the North-east anticyclone. Sometimes they are formed to the 
South of the North-east anticyclone, and advance slowly towards the East, 
or in very rare instances towards the West. 

As an example of these type groups, subjoined are those of the first three 
months of 1865. 

January 1st to 17th, Westerly type ; 18th to 81st, materials insufficient ; 
February 1st to 12th, Easterly type ; 18th to 15th, Transitional ; 16th to March 
6th, Westerly type ; March 7th to 12th, Northerly type ; Idth to 21st, 
Easterly type ; 21st to 27th, Northerly type ; 28th to 80th, Transitional. 

Notice will now be directed to the details of these types — ^first to their main 
character and seasonal modifications, together with the signs of intensity ; 
and then as to how far the unit components of weather, such as cyclones, 
anticyclones, secondaries, &c. are modified by the type in which they occur ; 
and finally, any signs of persistence or change of type will be indicated when 
possible. 

Southerly Type, — ^In this type the Atlantic anticyclone extends very 
little to the Northward, while a large area of high pressure covers the East 
and South-east of the United Kingdom. 

The North Atlantic is occupied by a persistent area of low pressure in 
which cyclones are constantly being formed ; these beat up against the high 
European pressure, and either die out or are repelled. 

Sometimes, especially in summer, small cyclones arising on the Easterly 
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side of the area of depression pass rapidly near the British coasts in a North 
or North-east direction. In either case it is somewhat rare for the centre of 
a cyclone to reach over these Islands, so that generally Great Britain is 
under the influence of the rim or edge of either a cyclone or anticyclone. 

At other times the Atlantic low pressure extends over Great Britain, 
driving the high pressure eastwards, without forming any definite cyclone. 
In this case, the indications are for tolerahly fine weather and little wind, 
with a very low barometer, a condition which often excites remark. 

This type of weather occurs at all seasons of the year, but is most common 
and persistent in winter ; in fact, the warmth or otherwise of the winter 
principally depends on the number of days this type prevails. 

In winter the cyclones are usually large, but in summer the general 
depression of the Atlantic is much less pronounced, while the cyclones are 
smaller ; their centres progress further Eastward, and the gradients are less 
steep. The weather in them is not so dirty, though the air is always close, 
and the sky harder than in winter. 

The temperature of this type is always high, this being partly due to the 
prevailing Southerly winds ; and as the cyclones die out, the slight degree of 
cold which follows is very noticeable. 

Sometimes a portion of the Bussian anticyclone stretches over Great Britain, 
and in winter gives rise to white frost of short duration. 

The wind in this type is remarkable for its steadiness and absence of 
gustiness, except when the intensity is extreme ; and for various reasons the 
gales of wind do comparatively little destruction either on sea or land, con- 
sidering their force and duration. 

The peculiarity of cyclones of this nature, besides ijieir great size, is that 
the steepest gradients usually occur to the East or South-east of the centre, 
where, as it were, they form a region of great intensity both of wind and 
weather ; but inside this belt the sky is only cloudy, and the air tolerably 
cool, while the wind is always light. 

In this respect they show a marked contrast to the typical cyclones of the 
Westerly class, where the rain and cloud are to a certain extent synimetri- 
cally disposed around the centre. The rear of the cyclones is sometimes so 
ill-defined, that they might almost be classed by themselves and called hemi- 
cyclones. The wind is often very slightly incurved, especially when the 
cyclone is about to be repelled, or is of large size. 

There is a marked peculiarity in the diurnal variation of cyclones belong- 
ing to this order during the winter months. In the West especially, the 
worst weather, with wind and rain, occurs from about 2 h. to 6 h. a.m., and 
when the intensity is very great gives rise to a peculiar class of thunderstorm 
in the early morning on the West coasts of Ireland and Scotland, which does 
not occur in other parts of the country. 

The author has been unable to determine whether this is a true diurnal 
variation, or whether it is not related to the incoming of cyclones from the 
Atlantic being influenced by the time of day ; for this morning intensity 
seems to be associated with a steepening of ihe gradients doling those hours, 
which does not occur with true diurnal variation. - 
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The Beeondaries of this type are almost always formed on the East or 
Sonth-east side of the cyclones, and indicate rain rather than wind. 

Y-shaped depressions are not common, and they generally appear in the 
South-east comer of a cyclone. Under their influence, or that of a secondary 
in the same position, the isohars over Great Britain often form, roughly 
speaking, two sides of a square, running nearly East and West on the South 
side, with moderate gradients for West wind ; and nearly North and South 
on the East side, with steep gradients for Southerly gales. The indications 
then are for a sharp Southerly gale, which quickly suhsides as the wind shifts 
rather suddenly to West. 

Anticyclones as a whole are ne¥er observed in this type, but the edge of 
the European anticyclone frequently stretches over Great Britain, when the 
indications would be for the radiation weather due to the season. 

Straight isobars are common, trending from North-east to South-west, or 
from North to South. The weather associated with them, especially in 
winter, is often very warm and muggy, reeking with wet, and the sky is 
overcast, forming a great contrast to the hard sky which is noticed with straight 
isobars of other types. The signs of persistence are only those common to 
every type, as described hereafter. 

Then as to signs of change. This type may merge insensibly either into 
the Westerly on one side, or the Easterly on the other, the latter change 
being usually the more abrupt ; but it is not possible to give any detailed 
description of the symptoms of change. 

To a single observer the sequence of weather in this type is very simple. 
As atmospheric pressure falls temperature rises, and the sky grows dirtier 
till drizzling rain sets in. The wind, from some point of South, having 
backed slightly, rises in velocity till the barometer has reached its lowest 
point ; but as soon as pressure has begun to increase, the wind veers a little, 
and gradually falls, the air becomes cooler, and the sky begins to clear ; but 
it rarely becomes hard, or contains firm cumuhu. 

Next day perhaps the same sequence is repeated, varying only in 
intensity but not in general character, and this sequence often lasts for weeks 
at a time. 

All the above phenomena are evidently due to the passage of the fragments 
of extensive cyclones over an observer ; but in this type sometimes after the 
barometer has fallen fast with very bad weather it suddenly becomes 
stationary, the weather improves and the wind falls light ; and then after 
several hours the pressure slowly begins to increase, the air becomes cooler, 
and the weather completely clears. This is due to a ring of steep gradients 
passing the observer, and leaving him in the centre of a very large cyclone 
which gradually disperses. 

Now, as to Forecasting, ijt is only intended in this Paper to allude to the 
subject in so far as may illustrate the value of a classification of weather into 
types for that purpose. 

It is evident that when a persistent spell of this type is recognised as 
having set in, the general character of the weather and direction of the wind 
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are at once indicated, so that all that is necessary for storm warnings, is to 
watch for signs of the intensity becoming so great as to give rise to a gale. 

An inspection of the illustrative charts will show that the area involved is 
so large, that it is hopeless to trace the cyclones as a whole, but that 
usually within the area of the British telegraphic reports, and always within 
the area of the large charts, there are localities to the East or North- east 
where the pressure is steady, while over the Atlantic great variations occur, 
and it is, therefore, necessary first to try and discover the area of steady 
pressure, and then to keep a sharp look-out for any rapid fall of the baro- 
meter over the West coast of Ireland, which would produce steep gradients 
and their associated gales. When once a fragment of a ring of steep 
gradients is formed, its progress Eastwards must be traced by telegraph, and 
watch must be kept that there is no giving way of pressure over Scandinavia. 
Since the rate of progress of the steep gradients is usually slow and pretty 
regular, and since, as has been shown above, the direction of the wind with 
the general character of the weather is subject to little uncertainty, gales of 
this type are practically forecasted with almost greater success than any other 
class. 

The following is an illustration of this type of weather : — 

In figs. 1, 2, 8 and 4 are given synoptic charts over a large area for the 
four days, February 26th to 28th, 1874. In all of these, pressures of 29-9 
ins. and under are marked by dotted lines, to indicate the broad features of 
the distribution of high and low pressure. 

In each of them the Northern edge of the great Atlantic anticyclone is 
seen near the Canary Islands or coasts of Portugal, and in all the pressure is 
high over Russia, but low over the Atlantic. On the 25th a portion of a 
cyclone, so large as nearly to fill the whole North Atlantic, is seen affecting 
the British Islands ; on the 26th, the cyclone centre seems to have moved 
somewhat towards the East, and to have become deeper, giving rise to steep 
gradients with heavy South or South-west gales in Great Britain, while the 
Russian anticyclone has retreated a little to the East. 

The details for that day at 8 a.m. are shown in fig. 5, where the most 
noticeable features are the connection of the worst weather and strongest 
wind with the rim of steepest gradients, so characteristic of this type. 

On the 27th, the area of high pressure over Finland remains stationary, 
but the barometer has risen no less than 0*4 in., while the cyclone has 
shifted its course towards Iceland, though the rim of steepest gradients has 
moved Westwards towards Norway, and a group of secondaries has formed 
over Western Europe. Over Great Britain the wind has moderated, but the 
weather remains unsettled, owing to the presence of the secondaries. 

On the 28th the cyclone has disappeared in the Arctic ocean, and while 
the Finland anticyclone has advanced, the secondaries over Western Europe 
have much developed. At the same time a new cyclone has formed in the 
Atlantic with an increase of pressure in the Atlantic anticyclone ; and a 
similar sequence of weather will follow as long as the two areas of high 
pressure maintain the same relative positions. 
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February 25th, 1874. 




Fig. 2. 

Febm&ry 26th, 1874. 
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Fig. 8. 

Febrnary 27tb, 1874. 




Fig. 4. 

FebmaTy 28th, 1874. 
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Fig. 5. 

February 26th, 1874. 



The Westerly Type. — In this type the tropical belt of anticyclones is 
constantly to the South of Great Britain, and the pressure to the East, West, 
and especially the North, comparatively low. Under these circumstances 
cyclones are developed on the North side of the Atlantic anticyclone, which 
roll quickly Eastwards along the high-pressure belt, usaally dying out after 
they have become detached from the Atlantic anticyclone in their Eastward 
course. Their intensity, and consequently the weather they produce, may 
vary almost indefinitely. When the cyclones are formed very far South, so 
that their centres cross Great Britain, and are of moderate size, the intensity 
is usually great, and severe well-defined storms with sharp shifts of wind 
are experienced. These occur most frequently in spring and autumn, and 
are the most destructive storms which occur in Great Britain. 
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Another intense form is a series of small, short-lived, qnick-moTing 
eyclones, and nnmerous secondaries, without yery steep gradients, daring 
which the indications are for rainy, broken weather, rather than for storms. 
This type is more common in summer, but rare in winter. 

In another modification, while the pressure is low to the North, and the 
isobars run nearly due East and West, the whole of the Arctic area of low 
pressure surges Southward, with an exceedingly ill-defined cyclone, bringing 
a rim of steep gradients along the edge of the Atlantic anticyclone, and across 
Great Britain, in a manner analogous to the phase of Southerly type before 
explained. The indications then are for rain and Westerly gales with very 
little shift of wind. This phase belongs almost exclusively to the winter 
months. 

But the commonest modification at every season, and that which forms 
about seventy per cent, of our weather, is when the intensity is moderate, 
and the cyclone paths are so far to the North of the British Islands that the 
wind merely backs a point or two from South-west as the cyclone approaches, 
and veers a point or two towards the West as the cyclone passes, the general 
direction of the wind being between South-west and West, without rising to 
the strength of a gale, while rain is moderate in quantity. 

Sometimes in summer a prolongation of the Atlantic anticyclone covers the 
Southern portion of Great Britain, and cyclones of small energy and passing 
far North just influence the Northern counties. Then the intensity is too 
small to develop rain, and only produces cloud in the middle of the day, so that 
fine dry weather is indicated, which when very prolonged may give rise to 
drought. 

The general temperature of this type is about the average of the season, a 
little warmer in front of the cyclone, and a little colder in the rear. In 
winter, however, a great prevalence of this type gives an open season, as the 
high wind prevents frost, unless the cyclones are^ so far North that the 
influence of the Atlantic anticyclone is felt. 

In summer, on the contrary, if the type be intense the temperature is 
below the average, from the excess of cloud hiding the sun. 

Another important consideration as regards temperature is the normal 
cyclone path. The difiference of temperature just North and South of a 
cyclone-centre is very marked, so that when the cyclone passes further South 
than ordinary, the temperature of the region lying between the usual and 
actual paths is greatly lowered. The value of this consideration will be seen 
further on in this Paper. 

In cyclones of this nature the steepest gradients are generally found on 
the anticyclone side at a distance from the centre, increasing with the 
intensity of the cyclone. The isobars are mostly slightly elliptic. Unfor- 
tunately the migor axis of the ellipse gives no certain indication of the 
cyclone track, though when it greatly exceeds the minor axis, it is generally 
parallel to that track. 

When the cyclone paths are further South than usual, it is a valuable 
sign of intensity of the type. 
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The wind is, as a role, eonsiderablj incoryed in the whole front of the 
cyclone, while in rear it is nearly parallel to the isobars. In many cases the 
wind shifts suddenly after the passage of the trough, especially on the 
Southern side of the cyolone*s centre. In well-defined cyclones the rain and 
cloud areas lie symmetrically round the centre, but when very large, the rain 
is found along the rim of steepest gradients, while the centre may be only 
cloudy. 

The diurnal variation of both wind and weather is normal. The East- 
ward translation of these cyclones is more rapid than in any other type, and 
their paths are longer. In the rare cases of cyclones crossing the Atlantic 
they belong to this type. 

The secondaries of this type are almost ezclusiyely formed on the South- 
east edge, or the Southern prolongation of the trough. They are a mark of 
great energy, and often disturb forecasts by their sudden appearance. They 
indicate rain, with thunder in summer, rather than wind. 

Y-shaped depressions are of most frequent occurrence during this type. 
They are almost invariably developed in the Southern prolongation of a 
cyclone trough, and indicate rain, with thunderstorms in summer, but rarely 
strong wind. 

These Y-shaped depressions present many points of great interest ; in 
front of them the wind is from South-west, while in their rear it is from 
North-west. The continuous rain associated with them is almost exclusively 
in front of the trough, so that the passage of the trough over an observer 
is accompanied by a sudden change of both wind and weather. But the 
most interesting feature is their relation to cyclones ; for while a 
cyclone has as it were a double symmetry, namely, one set of phenomena 
symmetrically disposed in front and rear of the trough ; and another set, 
such as wind and rain, symmetrically arranged round the centre ; a Y- 
shaped depression has only one line of symmetry — ^the trough, to the front 
and rear of which alone both wind and weather are related. 

The anticyclones occurring in this, the Westerly, type, are generally 
longest in an East and West direction, and one or more heads, more or less 
circular, are often formed locaUy. Their temperature is due to the radiation 
of the season, that is, cold in winter, and hot in summer ; but these are 
usually warmer than anticyclones of the Northerly or Easterly types at any 
season. 

To this type also belongs a peculiar class of warm, cloudy anticyclones, 
which seem to be associated with cyclones passing to the far North, but 
which have not yet been investigated. 

The wedge-shaped area of high pressure between two cyclones is 
characteristic of this type, and is an almost unfailing indication of fresh bad 
weather. The immediate forecast is for fine weather in front, changing 
rapidly to rain as the new cyclone comes on. In winter there is often a 
sharp white frost, or if the wedge of high pressure is large enough to last a 
whole day, the well-known '* pet day," of popular weather lore, supervenes. 

Straight isobars are signs of unsettled weather in this, as in every other, 
type, but the sky with them is much harder than in the Southerly type. 
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Now as to signs of persbtenee. It has been shown that a wedge of high 
pressure indicates a continaance of the same seqnenee of cyclones. Many 
years ago, Mr. Bachan observed that when the temperatnre does not fall as 
much as nsnal in rear of a cyclone, another almost immediately foDows ; 
while M. Mari^-Dayy has pointed out, that when the cyclone centre moves 
along a Y-shaped path, that also indicates a new cyclone with fresh bad 
weather. 

Then as to signs of change. This type merges almost insensibly into the 
Southerly, but on the other side the change to the Northerly is abmpi. 
Unfortunately, no certain symptoms can be detailed formally, but the appear- 
ance of a secondary on the South-west or West side of a cyclone ordinarily 
precedes an irruption of the Northerly, while a very deep surge sometimes 
precedes the commencement of the Easterly type. 

To a single observer, the principal peculiarity of this modification Hes in 
the variable wind and weather. In the Southerly type an observer only 
gets as it were the front of a series of cyclones, while in this type he gets 
the characteristic weather of both front and rear. 

In the former condition the worst weather is alwajrs in front ; while in this 
the worst often occurs in the rear, after the pressure has begun to increase. In 
some of the synoptic charts it will be seen that there is a small area of 
steepest gradients to the South-west of the centre, where the hig^ pressure 
doses up in rear of the cyclone. In this type too the characteristic squall 
during the passage of the cyclone's trough is most frequently observed. 

In forecasting during the prevalence of this weather the chief difficulty 
arises when the intensity is so great that the cyclones form and disperse 
rapidly, or two or three secondaries merge into one big cyclone. In these 
oases, though the general indication is for broken weather, the details for 
any one locality cannot be given with certainty. Another case of doubt, 
over a small a&rea, arises when a well-defined cyclone is approaching Ireland 
BO far South that its centre will cross Great Britain. The difficulty then is, 
that though the wind and weather to the North and South of the centre can 
be prognosticated accurately, there is always considerable uncertainty as to 
the exact course of the centre, so that the belt of country between the track 
expected by the forecaster and that actually taken, may receive a forecast 
exactly opposite to what occurs. 

Without attempting to discuss the question, the author would like to make 
the suggestion that if the difference of the barometer for one hour, either 
before or after the 8 a.m. report, was telegraphed to London, the forecaster 
would then have, as it were, the differential of the cyclone's motion before 
him, by which means a better estimate might be fprmed for the future than 
by considering the relation of the last 6 p.m. chart. 

An example of the Westerly type occurred in the period from February 
26th-28th, 1865 ; it may be taken as illustrating that kind of intensity which 
produces broken weather without very steep gradients (figs. 6-11). On the 
morning of the 26th the Equatorial low pressure occupied its usual place, 
into which the North-east and Souih-east Trade winds blew ; an area of high 
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Fig. 6. 
Febraaiy 26th, 1865. 
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Fig.7. 

Febrnaiy 27th, 1865. 
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February 26th, 1865. 
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pressure eoyered the United States ; the Atlantic anticyclone stretched from 
the West Indies to Poland, its head of highest pressore being near the 
Azores ; the edge of another anticyclone was near Moscow, bnt it is not 
shown in the chart; the^fragment of a cyclone skirted the North of Norway ; 
there was one small secondary near Denmark ; and a Y-shaped depression 
lay over Great Britain. Farther Westward, three inflexions are found on 
the North side of the Atlantic anticyclone. 



▲BEBCBOHBY— -ON OEBTAIM TYPES OF BBITISH WEATHER. 



15 




J^TB. 1865, dajiLGnermuK 

Fig.n. 




Fig. 12. 

Febraary d6tb, 1865. 
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The temperatariB was low over Bussia, increasing towards the West, where 
the isothermal of 41^ projected upwards over England in front of the 
Y-shaped secondary. The winds to the North of the Atlantic anticyclones 
were generally Westerly, modified hy their position relative to the cyclones 
and secondaries ; and moderate to strong ip force. 

The weather was rainy or overcast at almost all the British stations, 
o^ing to the secondary (fig. 12).^ Since this chart is for the same day of 
the year and same hour as fig. 5, the dinmal and seasonal variations are 
completely eliminated, so that the difference of weather is solely that due to 
the different shapes of the isohars. 

On the 27th the positions of the Equatorial low pressure and the Tropical 
high pressure are hut slightly changed, hut the cyclone over Norway has 
descended towards the South-east, partly hy amalgamation with the Y-shaped 
depression, while the secondary observed before ' over Denmark still appears 
over the Baltic. Great Britain is covered by a projection of the Atlantic 
anticyclone, forming the wedge-shaped projection of high pressure so 
characteristic of an advancing cyclone in this type. The three inflexions to 
the Westward have merged into two, and increased in intensity. The 
temperature (fig. 10) in Buasia has risen, under the influence of the 
Norwegian cyclone, while in Great Britain the isothermal of 41^ has retreated 
to the line of the Channel from radiation within the wedge-shaped area. 

The winds still retain their modified Westerly set, while the weather over 
Great Britain is either clear or slightly clouded. 

On the morning of the 28th the Equatorial low pressure, over the centre of 
the Atlantic, has fluctuated considerably, and an inflexion appears in it over 
Bermuda, which by next day developed into a cyclone traversing North-east. 
High pressure still covered the United States, and had advanced over New- 
foundland; while the Atlantic anticyclone, much diminished in size and 
height, still had its centre near the Azores. The high pressure over Bussia 
had disappeared ; the Norwegian cyclone had moved on to the White Sea ; 
while the depression noticed the previous day over the mid- Atlantic had 
developed into a cyclone of considerable intensity, with its centre over 
Scotland, accompanied by a group of secondaries. The wedge in front of 
the cyclone had advanced to Norway. The temperature (fig. 11) over Bussia 
had much decreased, from the absence of the Norwegian cyclone, while the 
isothermal of 41^ was projected Northward over Great Britain in front of the 
new cyclone. The winds still retained their modified Westerly direction, but 
were much increased in force over Southern Britain owing to the steeper 
gradients. The weather was rainy in the English Channel, and on the 
Western Coast. 

Considering aU the charts given in this Paper, two points may now be 
mentioned as suggesting lines of research which may some day be available 
for assisting the solution of the great problem underlying all forecasting — 

1 The weather symbols in this chart are only partially correct, as the observations are 
not all troly synchronous. 
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the determinaiion of the motion of any existing system of pressure dis- 
tribution. 

Figs. 9, 10, 11 indicate the isothermal changes over Europe for three 
days. The broadest features of changes of temperature, due to change of 
wind or radiation, are in general sufficiently obvious, but in others they are 
inexplicable. The author has shown iii a Paper On the Heat and Damp 
which accompany CycJones^^ that in an ordinary cyclone of the Westerly 
type, a patch of heat is developed to the South or South-east of the cyclone 
and moves along with it ; and also that when a cyclone impinges on, or is 
diverted by, an anticyclone, there is also a development of heat, which 
cannot be attributed to either wind or radiation ; while a peculiar class of 
warm anticyclones has already been alluded to in the present Paper. It 
seems almost certain that when the difficulties surrounding the treatment of 
the subject are surmounted, much information as to the course or presence 
of distant cyclones will be obtained by studying the position and shape of the 
isothermals. The seasonal variation would probably be best allowed for by 
taking the same day of different years, as in this Paper. 

The other point refers to the relation of cyclones to anticyclones. It is 
evident from the charts for the Southerly type, and those for the Westerly 
type, that the relation of cyclones to what may be called the <' generating *' 
anticyclone in the Atlantic is very different from the relation to what may 
be called the <' deflecting '* anticyclone against which a cyclone impinges. 
In the former case, a small depression between two wedges easily developes 
into a well-defined cyclone, while in the latter no wedge appears in front of 
the cyclone, but the two circulating systems seem to collide and develope 
very bad weather near their junction. The relation of the wind direction 
and weather, in connection with the position of the cyclone centre and the 
adjoining high pressure, also varies greatly, according as the high pressure 
belongs to the generating cyclone or otherwise. When the Easterly type is 
discussed, attention will be directed to cyclones generated by a non-tropical 
anticyclone over Northern Europe, which present some points of similarity 
with others of dissimilarity to those generated in the Atlantic ; but enough 
has now been said to show the importance in forecasting of distinguishing 
the generating from the deflecting anticyclone, though the full value of the 
difference has not been worked out. 

The discussion of the Northerly and Easterly types must be reserved for a 
future occasion ; but the author will now despribe some phenomena which 
are of the utmost importance, and show in what the value of a classification 
of weather into types consists, with the terms used to define them. 
These terms, as well as such expressions as the " collision or repelling " 
of cyclones, must be taken merely as word symbols to represent phenomena 
seen on synoptic charts, and must not be taken too literally or physically 
interpreted. 

In the first place, it must be clearly understood that although a well-defined 

* Quirferly Journal^ Vol. IV. p. 1. 

NEW SERIES. VOL. IX. B 
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type is very distmctiye, there are a large number of transition forms, 
which it is ahnost impossible to classify. Thus the Westerly type merges 
almost insensibly into the Northerly, when the cyclones move towards the 
South-east ; while the Northerly and Easterly frequently alternate for a day 
or two at a time. 

Similarly the Easterly and Southerly, and still more the Southerly and 
Westerly, are often separated by imperceptible shades of difference ; but in 
no case can one type merge into the one opposite to itself. 

By the tenn ** fluctuation/' applied to types, is meant that though the 
weather may be good or bad, or vary in almost any manner, still a general 
character and sequence is discernible. This character is partly due to the 
high pressure keeping the same quadrant of the cyclones pretty constantly 
over the same place, and is partly impressed on each cyclone by the type. 
In fact, the leading idea of types is sequence, and it is from this that they 
derive their greatest value. 

By the term " persistence '* is meant, that in spite of the fluctuation , 
the general distribution of pressure on which the character depends remains 
constant, and in this property of types is found the explanation of many 
phenomena of weather, and of many popular weather prognostics. 

For instance, a spell of cold weather in winter may be produced by the 
influence of either the Northerly or Easterly type ; or if only for two or 
tiuree days, may be caused by the wedge-shaped area of high pressure 
between two cyclones. 

So also a drought may be produced by a persistent anticyclone, or else 
by the Westerly type when the intensity is slight and the cyclone centres 
are far North ; while long-continued rain may occur with almost any per- 
sistent type, if the gradients be steep. These illustrations show another value of 
type groupings, for if the real test of identity of weather be that of being of 
the same type, and not the recurrence of any one quality, it will. be possible 
to explain many apparent discrepancies in the results of statistical investiga- 
tions, which of necessity can only deal with one function, such as heat, cold, 
rain, &c. 

Then as to weather prognostics. It is a well-known saying, that "When 
grouse come down into the farm-yards it is a sign of snow.*' The birds are 
driven down in search of food by the excess of snow already existing on the 
moors, and so far the prognostic would refer to the past rather than to the 
future ; but by the principle of persistence, the type which has already given 
so much snow may be expected to continue for some time, and therefore 
more snow may be expected. In Germany there is a proverb, *^ Fresh 
snow, fresh cold.*' 

Similarly the prognostics, " When a river like the Tweed rises without any 
rain having fallen," or "Irregular tides are signs of rain," have a signifi- 
cance for the future ; for though both are caused by past bad weather at a 
distance, yet the persistent type will almost certainly sooner or' later bring 
more bad weather over the place of observation. 

On the same principle the prognostic " Breakers in-shore without wind 
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are a sign of storm " holds on the East coast as well as on the West, hot for 
a different reason. On the West coast the breakers have sometimes run on 
ahead of the cyclone which raised them, but on the East coast this does not 
occnr, as practically all cyclones move towards some point of East. Never- 
theless, though the storm which raised the waves has never affected the 
place where they occur, still it is extremely probable that another one of the 
same series will do so, and therefore the prognostic is good, though less certain 
than on the West coast. 

By persistence also is explained what is termed ** a feeding storm,*' or a 
'* laying storm." In winter, when snow falls in fine flakes, especially with a 
North-east wind, it is called a ** feeding storm,'* since it is only premonitory 
of a spell of frost and snow. This is true, because the fine snow comes 
usually with the first small cyclone of a persistent Northerly or Easterly 
type, whereas a heavy fall of snow in large flakes may occur in rear of a 
Westerly cyclone, if sufficiently intense. 

It is also manifest that the principle of persistence has an important 
bearing on forecasts. Unfortunately, though such types are common, it is 
not yet' possible to define any certain indications of change from one to 
another. One sign of persistence may, however, be mentioned which rarely 
fails. Sometimes a type apparently fails for a day or two, but then is 
re-established with great intensity. When this occurs, its continuance for a 
considerable time may safely be predicted. For instance, with the Easterly 
type a small cyclone frequently passes rather far to the East, and the wind 
shifts to the South-west with increased warmth, but when this dies out the 
Easterly type is re-established in full force. 

In these cases the appearance of the weather is sometimes very charac- 
teristic, for though the wind is West, the look is that of an East wind, and 
so obvious is this, that people say popularly '* that the East wind has not 
gone yet." 

By the term *' intensity" is expressed the relative severity of the weather, 
and, roughly speaking, this is found by observation to be fairly measured by 
the steepness of the gradients. In forecasting, a knowledge of this element 
is of the utmost importance, for according to its intensity a cyclone may be 
accompanied by either a little rain and moderate breeze, or else by a violent 
storm. Hence the value of any indications of increasing or decreasing 
intensity, a few of which may be given here. 

One valuable clue can be obtained by watching the '< surges " of the 
atmosphere; that is, those great alterations of pressure overriding both 
cyclones and anticyclones, and which are shown by a change of level and 
not by a change in the shape of the isobars. 

In winter these surges sometimes amount to 0*5 in. or more, over an 
immense area, and in almost every case it will be found that the falling part 
of the surge increases, while the rising part diminishes intensity. These 
surges are often premonitory of a change of type. 

Another form of intensity is essentially one of type, and refers to that 
sequence or tract of weather to which the term ** broken " would be applied* 
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From synoptic charts broken weather is found to be either the prodact of 
small qnick-moving cyclones, which only exist a very short time, or of 
frequent secondaries ; in contradistinction to the weather produced by large 
low-gradient cyclones, moving slowly and lasting some days, which would 
be associated with more settled weather. The relation between these two 
kinds of intensity is analogous to the relation between single heavy gusts of 
wind and numerous short pufis, for both of these are signs of atmospheric 
disturbance, though proceeding from different causes. The explanation of a 
few prognostics is afforded by their dependence on intensity of type. For 
instance, sheet lightning in the early morning during winter, on the Western 
coasts especially, is a sign of bad weather, and so is the occurrence of hail 
squalls instead' of rain squalls at the same season. Reference to synoptic 
charts shows that both are associated not only with steep gradients during 
their occurrence, but also that they take their place in a series of violent 
cyclones. Similarly all cyclones are produced by damp, but an intense 
cyclone by excessive damp, so that quantity of vapour becomes a rough gauge 
of intensity. 

By "recurrence" of type is meant the tendency of certain kinds of 
weather to recur about the same season of every year. The following may 
be considered a preliminary, and very incomplete, list for Great Britain : — 

January 14th to 20th, a great barometric surge. 

February 7th to 10th, a spell of cold weather, associated with the Northerly 
type. This is the first of a series of six cold and three hot periods discovered 
by Mr. A. Buchan, and described by him.^ The method adopted by him 
was to note the irregular flexures in the general Rweep of the annual tern-* 
perature curve. He found their recurrence so regular that he says, ** during 
the last fifty years some of them appeared every, year between the dates 
specified, and none failed to make their appearance on more than five 
years.'* He also noticed that during the cold periods the pressure was 
higher to the North of Scotland, and lower to the South, and that during the 
warm periods pressure was higher over Scotland than in places to the North. 

March. — ^The proverbial East winds of this month are mostly due to the 
Northerly type, the winds being really North-east. The occurrence of 
equinoctial gales about the 21st of the month is a well-known fact. They 
are sometimes of the Easterly type, but more frequently of the Westerly. 

April 11th to 14th. — ^A cold spell; Buohan's second period, which he has 
identified with the popular " weather saw " of the *' borrowing days." 
These are three cold days, which March is said to borrow from April, 
allowing for the difference of the old and new style of reckoning the calendar. 

May 9th to 14th. — A cold spell ; Buchan's third period. This is the most 
celebrated of the cold periods, as it occurs over the greater part of Europe,' 
and has been the subject of many wild theories. The Saints to whom these 
days have been dedicated in the German Calendar have been popularly called 

1 Journal of the SeottUh Meteorological Society, No8. XTTT. XIV. and XVI. 
s For «ome interesting details see W. von Bezold, "Die Kalteriiokfalle, in Mai." 
Abhand, K. Bayer. Akadamie der Wits, II. Gl. XIY. Bd. H. Abth. 
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" the frost Saints." This cold spell is also known as <* Mendler's oold days *' 
from the name of an investigator. 

June. — ^A. cold spell in the second or third week is associated with the 
Northerly type. 

June 29th to July 4th. — ^A cold spell ; Bachan*s foorth period. 

Jnly 12th to 16th — A warm period ; Bachan*s first. 

Jnly 15th. — St. Swithin. The popular legend of this Saint, and other 
rainy Saints like St. Medard, receives an easy explanation from synoptic 
charts. Bonghly speaking, the weather at the end of Jnly is influenced hy 
one of two types ; either the Westerly of considerable intensity, which would 
be rainy, or the Northerly type, which would be dry. If, then, there is 
either a rainy or a dry spell about the 15th, similar weather may be expected 
to last for some time after, if not for forty days. 

August 2nd to 8th. — A wet period; the ** Lammas floods " of Scotland. 
6th to 11th. — A cold period ; Buchan*s filth. 12th to 15th. — A hot period ; 
Buchan's second. 

September. — ^The Easterly and Northerly types are rare during this 
month ; the equinoctial gales are almost invariably of the Westerly type. 
About the 80th a fine period is experienced for a few days, the '* Indian 
summer " of North America. 

October. — ^About the second or third week a spell of the Easterly type of 
moderate intensity is common. 

18th. — A fine quiet period about this time, '* St. Luke's summer.** 

November 6th to 12th. — A cold spell ; Buchan*s sixth, associated with 
the Northerly type. The 11th is <* St. Martin's little summer,*' popularly 
considered in the Mediterannean to be a period of warm quiet weather. 
About the 12th to the 15th a great atmospheric surge. 

December 8rd to 9th. — ^A warm period ; Buchan's third. 

The question now arises, How far the knowledge of recurrent types can be 
utilised in forecasting ? On a future occasion the author hopes to be per- 
mitted to lay before the Society a comprehensive view of the whole subject 
of meteorological periodicities ; but the result only can be stated here, that 
though the forecaster is not justified in stating that any period will occur 
absolutely, still when about the time of its usual recurrence the synoptic 
charts show signs of the expected type, then the forecasts for a few days 
ahead can be issued with greater confidence. For instance, suppose that 
about the 6th of November the charts begin to show traces of the Northerly 
type, then, but not before, there would be good grounds for saying that a period 
of cold weather, which usually occurs at this season, has already set in, and 
may be expected to last for five or six days ; the forecaster being thus enabled 
to issue a much longer forecast than can as a rule be safely attempted. 

The author believes that the greatest assistance a forecaster could have 
would be a file of all available charts of past years for the day under 
consideration. He has tried the method for a few days at diflerent seasons 
of the year, and the results are certainly very curious, and show that the 
trials are worthy of being conducted on a much larger scale. 
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It may be remarked that though the recnirent types here given apply in 
detail only to Great Britain, yet in the main they pertain to the whole of 
Western Europe, and that the principle of recurrence holds all over the world. 

In conclusion, the author will merely allude to another use of type 
grouping in handling certain cosmicai and geological questions, such as to 
the influence of changes in the distribution of land and water on climate. 

From the illustrations and description of the position of the leading areas 
of high and low pressure, it is evident that they are mainly controlled by 
the areas of land and water* Thus, when over the Atlantic pressure is high, 
that over Russia is low ; while when pressure over Europe is high, over 
Iceland it is low. 

As a single illustration of the method of applying these principles, take 
the warm winters of Western Eilrope, which are due to the prevalence of the 
Southerly type, produced by the high pressure over Northern Russia and 
Siberia. If, then, Siberia were again submerged, as it has been in recent 
geological time, this high pressure would disappear, the Westerly type 
would most probably become more frequent, and the climate of Great 
Britain would certainly become colder.^ 

Similarly, the problem of the effect on European climate of the sub- 
mergence of the Sahara might be attacked, though the conclusion is not so 
obvious. 

The principle of type holds all over the world. The seasons in the tropics 
are the product of the variable position of the equatorial low-pressure belt, 
which has only an annual change. The nature of the Trade-wind region 
will be readily seen from an inspection of figs. 6, 7 and 8, where the fluctua- 
ting, but persistent, character of the Southern side of the Atlantic anticyclone 
is very obvious. 

In the temperate region there seems evidence that every country has its 
characteristic types analogous to those that have been described for Europe. 
For instance, in the United States one of the commonest types is when the 
Atlantic anticyclone stretches up to Newfoundland, skirting the coast line ; 
while a series of cyclones beat up against it and die out. 

The results of this Paper may be summarised as follows : — 

It is the tendency of weather all over the Temperate Zone to occur in 
spells, associated with certain types of pressure distribution. 

In Great Britain there are at least four persistent types<^the Southerly ; 
the Westerly ; the Northerly ; and the Easterly. In spite of much fluctu- 
ation, one or other of these types often continues for weeks together, and 
tends to recur at the same date every year. 

The value of the recognition of type groups is shown in the following ways : — 

1. They explain many phenomena of weather, and many popular 

prognostics. 

2. In some oases they enable forecasts to be issued with greater pro- 
bability of success, and for a longer time ahead. 

1 In fact Woeikofl thinks that the depreeeion of Siberia would reproduce the Glacial 
Epoch over Europe. See Woeikof " Gletscher und Eiszeiten." Zeitschri/t der Gesell- 
BchtiftfUr Erdkunde zu Berlin, 1881. 3 Heft. 
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S. Statistical results can be corrected by their means, by giving a true 
test of identity of recurrent weather, which no single item, such as heat, 
cold, rain, &c. can do. 

4. They enable geological questions such as the influence of changing 
distribution of land and sea on climate to be treated in a more satisfactory 
manner than any other meth9d. 



DISCUSSION. 

Professor Archibald considered the present Paper one of the best he had 
heard read before the Society. It was a distinct advance in the right direction, 
and foreshadowed what might be styled the Meteorology of the future. 

In India he found the weather remarkably constant, comprising in reality 
only two great changes during the year, which occurred when the North-east 
monsoon was replaced by the South-west monsoon, and vice versa. 

In England tne weather was popularly said to be constantly changing ; but 
since he had returned from India he had been led to think that these changes 
were, alter all, reducible to some plan, and that the rotation of winds and weather 
caused by the frequent passage of cyclones, and which constituted the leading 
characteristics of the variability of the accompanying weather, were constantly 
repeated, as the cyclones tended to move for long periods in one or other domi- 
nant direction ; such direction being mainly controlled by the position of the 
larger areas of high and low pressure. 

In this manner, the persistences of type mentioned by the author had been 
remarkably noticeable in the weather of the past three or four winters. The 
cold weather in the winter of 1878-9, for example, was readily traceable to the 
occurrence of a persistent area of high barometer off the West coasts of Great 
Britain, which caused the cyclones travelling across the Atlantic to come from 
a more Northerly point than usual, and so cause the prevailing winds to blow 
from a higher and colder latitude. 

From the author's charts it was evident that definite types occurred in which 
the pressure was high over the Atlantic and correspondingly low over Russia, 
or the reverse ; and ne thought that by studying such types of weather over large 
areas, it might be possible in time to forecast the general style of the weather 
over certain districts for a month or more in advance, since although the number 
of cyclones had no apparent relation to such types, their course was closely re- 
lated to the distribution of the larger and more constant areas of high and low 
pressure. 

These large-pressure areas had been styled action-centres by M. Teisserenc-de- 
Bort, and it was probably periodical shifts in the intensity and position 
of three of these, namely the anticyclone in the North Atlantic, the cyclone 
near Iceland, and the high- or low-pressure area over Russia, which mainly pro- 
duced all the more important changes of type and weather. The British Isles, 
unfortunately, presented an almost microscopic area for observation, and little 
could be done m the way of weather forecasting until means were found of as 
certaining what was going on over the whole of the North Atlantic. 

Mr. 2:COTT said that to his knowledge Mr. Abercromby had been engaged in 
the study of weather types for several years, and that owing to continued ill- 
health he had been unable to complete the Paper at an earlier date. He wel- 
comed the present instalment as an earnest of a fuller account of types, which 
would mark a decided advance in the science of the weather. 

Captain Toynbeb thought that the Paper pointed to the necessity of a know- 
ledge of the disposition of barometrical pressure over a large extent of the earth's 
surface, before forecasting could be successfully carried out. In his work entitled 
EtudiB sur leg Tefnpetes de VAtlantique Septentrional^ <kc. Captain Hoffmeyer had 
shown what could probably be done by means of telegraphic communication with 
Iceland, the Azores and Bermuda, in addition to the telegraphic communication 
with other countries which was already available. To put his views to the 
test, he collected back observations from these countries, and made forecasts of 
the wind and weather which he supposed had been experienced between America 
and Europe by four ships whose positions on each day during their passages liad 
been supplied to him by the Meteorological Office ; but no other data. The 
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results were found to be remarkably good when compared with the ships* logs. 
Captain Toynbee thought that if a judicious summary of the weather experienced 
by ships on their passage from these Islands to America were telegraphed daily 
from New York, it might be a great aid in forecasting European weather. He 
believed that this was the method followed by the New York Herald, and thought 
tlrnt the scientific value ot its forecasts could be fairly tested if that paper would 
afterwards publish the data on which each forecast was based. He hoped tliat 
the data for the North Atlantic now coming in to the Meteorological OflSce 
would throw light on the subject. He was happy to say that the nautical world 
was joining heartily in the work, and that the Meteorological Office was 
receiving about 400 observations each day. 

Mr. Gaster considered the Paper a definite advance on those previously pub- 
lished. It had, however, its disadvantages ; for as it dealt only with what might 
be termed the simpler types of weather, there was danger that those who read it 
might conclude that the forecasting of weather was a simpler matter than was 
really the case. Mr. Uaster then referred to certain complex conditions which 
had recently prevailed over North-western Europe, and showed how great were 
the deficiencies of material for any adequate discussion of such conditions. He 
next referred to the want of accurate definition which was common to papers of 
the sort now under discussion, and expressed a doubt whether any of those 
present could give definitions for the terms " secondary " and '* subsidiary " as 
applied to depressions. After ofiering to the consideration of the Fellows some 
of his own views on this subject, Mr. Gaster drew attention to the fact that the 
motion of most of the depressions was dependent on the relative positions of the 
** persistent *' high- and low-pressure areas, and that, consequently, the movements 
of these latter were deserving of greater attention than they had hitherto received. 

Professor Archibald remarked that if, as Mr. Gaster suggested, and as seemed 
probable, primary cyclones were in reality subsidiary to larger and more per- 
manent systems, the so-called secondary disturbances might henceforth be styled 
**tertiaries." 

Mr. Strachan thought that the diagrams afforded evidence of the vast exten- 
sion of observing progress in meteorology since the introduction in England of 
weather telegraphy by Admiral FitzRoy in 1860 ; and of the large amount of 
labour requisite to construct weather charts. As such charts accumulated, it 
became desirable to attempt some classification of weather conditions. The 
Paper showed that the author had energetically grappled with this problem, and 
had made a striking advance towards system atising phases of the weather. It 
was not to be expected that he had evolved a faultless scheme, or that he had 
succeeded in devising an altogether satisfactory nomenclature. Some of the 
terms used were perhaps objectionable. For instance, the phrase " persistency 
of type " had the ring of the algebraical law of the *^ permanence of equivalent 
forms.'' However logically the phrase might be used, it led up to absurdity. 
Koppen, for example, propounded, and pretended to prove, that the longer rainy 
weather prevailed, the gi*eater the probability of its continuance ; but, of course, 
he deceived nobody with that transparent fallacy. Subsidiary disturbances in 
the atmosphere occurred for the most part within the boundary of large cyclones. 
Ihe wind-systems of the globe were themselves cyclonic, and became the cradles 
ot cyclones commonly so-called, in which again smaller cyclones were developed. 
These subsidiary storms often travelled at great speed, and came abruptly. 
Since weather telegi'ams were not sent to the Meteorological Office between 6 
p.m. and 8 a.m., an interval of fourteen hours, there was time for a quickly pro- 
gressing storm to make its appearance unannounced, as was the case with the 
Htorm of October the 24th. No indication of this storm was afforded by the 6 p.m. 
reports, but during the early morning it overlapped the South of England before 
the 8 am. reports were made. 

Mr. Symons considered the practice of giving the paths of areas of low pres- 
sure, as now done in the Daily Weather Charts by dotted lines, a very useful ad- 
dition. The forecasting of weather would be more reliable if telegrams giving 
weather information were received from the Azores, the United States, New- 
foundland, and Iceland. With regard to the persistency of types of weather 
mentioned by the author, there was no possibility of knowing when the persist- 
ence would break off. The author s idea of having charts of the same day 
for several years back, as the chart which was being studied, appeared very good. 
He was glad the author had not overloaded the Paper with figures, but had given 
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general conclasions. It was to be regretted that the evening observations for the 
daily weather reports were not taken at a later hour than 6 p.m., as it allowed so 
long an interval to elapse between the evening and morning observations. 

Mr. C. Harding approved of any attempt at classifying according to type. He 
thought the time had come for some systematic arrangement in this direction, 
and considered the Paper valuable from this point of view. He did no' consider 
that it dealt with anything new, probably that was not the author's intention. 
He considered the data upon which the conclusions had been drawn unsatis- 
factory ; as nearly all the important changes came in from the Atlantic, it was 
necessary that in any such system of classification the conditions existing over 
that ocean should be well shown ; but as a fact the material used was very poor 
in this respect. He indicated the value to be gained by a daily telegram from 
the Unitea States Signal Service, giving the general conditions existing over 
America, or at least on its Atlantic coast. He would also obtain by telegram a 
report of the weather met with by fast steamers on their outward passage to 
America, not limiting their statements to the weather experienced to the West 
of Newfoundland, but giving a general digest of all weather experienced, with 
the view of determining, amongst other things, the behaviour of the permanent 
area of high pressure situated in Mid-Atlantic, since it doubtless materially influ- 
enced the persistency of type in the weather of the British Islands. He did not 
think that any proper attempt had been made to determine the effect of the 
depressions which crossed the Atlantic, on the barometer at the Azores, 
and suggested that a careful discussion on this head would probably throw con- 
siderable light on the weather of the British Islands. 



The Meteorology of Mozufferpore, Tirhoot, 1881. By Charles N. 

PSARSONi F.M.S. 

[Bead November 15th, 1882.] 

In the year 1881 the weather was generally propitious for agriculture ; the 
rainfiEkll, though collectively rather below the average, was evenly disti'ibuted, 
and all the principal crops were excellent. 

January was cold, fine and clear. The mean of the minimum temperatures 
was unusually low, 41°*3 ; and white frost was noticed on the 18th, 14th, and 
15th, the actual minimnm temperature being 86^. 

February was dry. Only one slight shower fell, on the 25th, in which 
*02 in. of rain was measured. At the end of the month rain was wanted for 
the rubbi crops. The first half was colder than usual, and the latter warm 
with strong Westerly winds. 

March was more unsettled than usual at this season. The rain was bene- 
ficial to the rubbi, though it did much damage to the mangoe blossom. A 
hail- storm occurred on the 4th, and thunderstorms with rain on the 19th and 
26th. The month was cool, the extremes being 87^ and 51^. 

April was dry, and fairly cool till the last week, which was hot with strong 
winds. The maximum temperature was 108^ on the 27th, 28th and 29th. 

May was an average month, very hot on the 1st, 2nd, and Slst, the 
maximum temperature being 102° on the latter date. An unusually heavy 
fall of rain occurred on the 11th, 2*48 ins., and abundant falls on the 15th 
and 28rd ; the total rainfall was 8*58 ins. 

June was cooler than usual ; the only day on which the maximum tempera- 
ture exceeded 100° was the 1st, when it reached 101°. The rainy season 
proper set in on the 9th, considerably earlier than usual; but though there 
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Temperature and Eainfall at Mozupperpore, Tirhoot, 1876-1 88i. 
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were frequent showers, the only heavy rain was on the 16th and 17th, when 
8-98 ins. feU in forty-eight hours with Httle cessation. The total faU was 
7-02 ins. 

July was a hot oppressive month, and in some places the scantiness of 
ramfall gave nso to anxiety ; frequent showers fell, but the total fall only 
reached 6-98 ins., the smallest amount for July since 1876. The maidmum 
temperature reached 99° on the 14th. 

The first part of August was also rather oppressive, and the rainfaU hght 
but after the 17th rain fell nearly daily in heavy showers, and the total fall 
was 9-74 ins. The maximum temperature, 97°, occurred on the 17th. 

September proved a seasonable month ; a break in the rains with op- 
pressive weather between the 4th and 16th was followed by two days of 
heavy rain (6-09 ins.) on the 17th and 18th, and showers to the end of the 
mouth. The total fall of rain was 10*42 ins. As this is the critical month 
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for the rice crop, the importance of this seasonable fall cannot be exaggerated, 
and prices fell to a lower point than had been known for many years. 

October was also very seasonable. 8 -50 ins. of rain fell between the 1st 
and 9th, principally on the 7th. After the 9th, fine settled weather set in, 
and continued. 

November and December were likewise fine thronghont without rain. The 
temperature was rather low about the middle of December, falling to 40° 
between the 14th and 17th. 

The total rainfall for the year amounted to 42*65 ins., being about 10 ins. 
below the average, and nearly the same as in 1880 ; but in 1881 the fall was 
extremely evenly distributed over the six months from May to October. 

The accompanying table gives the highest and lowest temperatures, the 
mean of the highest and lowest temperatures, and also the rainfall for each 
month for the six years 1876-1881. 

Popular Weather Prognostics. By the Hon. Ralph Abercromby,F.M.S., 
and William Marriott, F.M.S. 

[Bead December 20th, 1882.] 

The attempt to foretell the weather is not of recent date ; the ancients care- 
fully studied the sky and clouds, and endeavoured to predict the kind 
of weather that was likely to ensue ; and a number of the popular prognostics 
of the weather of his time are recorded by Aristotle in his work On Meteors, 
In later times, our forefathers studied the weather, and as they had no instru- 
ments to guide them, they observed natural objects and noticed the 
appearances of the sky and clouds, and also the movements of animals, 
birds, plants, &o. Shepherds and sailors especially, being exposed to all 
kinds of weather, would naturally be on the look-out for any signs of a 
coming change, and after a time would begin to associate certain appearances 
with certain kinds of weather. A good deal of weather wisdom of the above 
character has been thrown into proverbs, trite sayings and popular verse ; 
and we propose in the present paper to examine and explain some of these 
by the aid of the most recent discoveries of meteorological science. 

A great advance has been made in Meteorology during the last twenty 
years owing to the introduction of daily synoptic charts of the distribution of 
atmospheric pressure, temperature, wind, rain, &c. From these it is evident 
that there is a distinct relation existing between the distribution of pressure 
and the direction and force of the wind, and the temperature and weather 
generally. A glance at a number of the charts shows that there is nearly 
always present either an area of low pressure, called a cyclone, usually having 
an approximately circular form, and, as a rule, moving in an Easterly or 
North-easterly direction ; or an area of high pressure, called an anticyclone, 
also nearly circular in form, but almost stationary in positron. The wind in 
all cases also blows in a direction nearly parallel with the isobars, having 
the region of lowest pressure on the left-hand. This has given rise to the 
simple law, propounded by Dr. Buys Ballot, for the Northern Hemisphere, 
viz. : — ** Stand with your back to the wind, and the barometer will be lower 
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on your left band than on your right." In cyclones the wind circolaies 
in the opposite way to which the hands of a watch move, but exhibits 
nsually a little in-draft ; while in anticyclones the wind circulates in the 
same way as the hands of a watch, but exhibits usually a little outward 
motion. The intensity of the wind in all cases depends upon the closeness 
of the isobars ; for the closer the isobars, the greater is the difference in 
pressure in a given distance, and consequently the stronger the wind. 

Nearly all our weather is of the cyclonic or anticyclonic type, and is 
entirely dependent upon the form and distribution of the isobars. It is, 
therefore, by the aid of isobaric charts that we shall attempt to explain 
popular prognostics,^ and to associate them with certain kinds of weather. 
The method of research actually adopted, has been for many years past 
to take notes of any good observation of any prognostic and put them in a 
portfolio, with the nearest synoptic chart, available ; or preferably with the 
nearest both before and after. When a sufficient number had been collected, 
they were analysed, and the remarkable result has been arrived at — that the 
greater number of prognostics are simply descriptive of the weather and 
appearance of the sky, in the different portions of the various shapes of 
isobars seen on synoptic charts ; and that they indicate foul or fair weather 
just as they precede the shifting areas of rain or blue sky which are mapped 
out by the isobaric lines. 

Xhese charts not only show the success of the prognostics, but also explain 
wherein they sometimes fail, by tracing the changes of each particular 
condition of weather. Bitherto the only prognostics which have been 
accounted for have been those due to excessive damp, but by means of 
isobaric charts many others can be readily explained. It must not be 
supposed that the modem methods diminish the value of prognostics, for 
even in forecasting weather from synoptic charts they are of great value, 
and are always exceedingly useful to solitary observers who have only a 
single barometer to depend upon besides these prognostics, as for instance, 
on board ship. 

We hope that the present paper will create an interest on the part of 
many in this subject, and show that it is within their power to assist in 
advancing the science of meteorology, so that it may not remain any longer 
in the unsatisfactory state set forth in the following old Bedfordshire lines : — 

•» * Well, Dunoombe, how will be the weather ? * 
' Sir,— It looks oloady altogether, 
And coming across oar Houghton Green, 
I stopped and talked with old Frank Beane. 
While we stood there, Sir, old Jan Swain 
Went by, and said he knowed 'twould rain ; 

1 The prognostics quoted in the paper have been mostly taken from the following 
works :—** JPbpidar Weather Frognosties of Scotland,*^ By Arthur Mitchell, M.D. : 
Bdinburgh New FhOoeophieal Journal, October 1868.--" Weather Lore:* By Bichard 
Inwards, P.M.S. : London, 1869.—** A Handbook qf Weather Folk Lore,** By the Bev. 
C. Swainson, M.A. : Edinborghj 1878. 
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The next thftt name wis Mtster Hnnt, 
And be dsdtued he knev it wonld'nt ; 
And then I mat with Farmer Blow, 
Hs plainly said he didn't know. 
80, Sir, when doolora dlBAgree, 
Wbo'a to decide it, 70a orme F '" 

ClOLONB PbOON03TICB. 

We ahatl first take a typical well-formed cyclone. In the aecompanjing 
diagram (Fig. 1), the broad featnreB of tho relation of cloud and rain to a 
cyclone centre are shown, the fnll line indicating the path of the depresBion, 
and the dotted line at right angles to it is the trongh or locut of the lowest 
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WMther in a Cyalans, Norember lltb, 



reading of the barometer. In the extreme front of the depression there is a blae 
sky, then, aa the barometer begins to fall, and sometimea even before that 
takes place, a bank of oirro-stratas, preceded by a halo-beariDg aky, makes 
its appearance, which gradually becomes lower and denser, and forms an 
overcast dirty sky. In the whole front of the depression the temperatare 
rises, and the atmosphere feels maggy and close. In the right-hand front the 
clouds assnme the cnmalo-stratns type, with driving rain later on. In the 
left-hand front the air is cooler but still oppressive, with an Easterly wind 
and overcast sky, succeeded by drizzling rain or ill-defined showers. When 
the trongh of the depression has passed the barometer begins to rise, the wind 
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changes and becomes sqaally with showers of rain ; the air grows cooler, and 
the cloads break and ultimately clear away. 

Now, with regard to the prognostics, by reference to Fig. 2, where the 
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characteristic weather in the different portions of a depression are given in a 
diagrammatic form, it will be seen that the first indication of a coming change 
is the appearance of a halo round the sun or moon in the cirro-stratus cloud. 
Hence, 

V ** When ronnd the moon there is ft bragh,^ 
The weather will be oold and rough." 
" The moon with a clrole brings water in her beak.*' 

** Halos predict a storm (rain and wind or snow and wind) at no great distance, 
and the open side of the halo tells the quarter from which it may be expected." 
" Mook suns predict a more or less certain change ol weather.*' 

With regard to the open side of the halo indicating the quarter from which 
the storm may be expected, it does not appear that this can be much used as a 
prognostic. It, however, most probably originated in the fact that halos are 
often seen in the South-west or West, when the sun or moon is rather low, the 
lower portion of the halo being cut off by clouds banking up in that direction ; 
and that our stormd generally come from those quarters. 

As a specimen of the value of prognostics, we give some details of halos. 
When rain does not fall within thirty-six hours, any subsequent rain probably 



1 Halo. 
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belongs to a new-depression. During the six years ending June 1882, 155 
solar halos and sixty-one lunar halos were observed in the neighbourhood of 
London, and they occurred with the following winds : — 
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After the halo comes the pale or watery sun and moon : — 

" When the sun appears of a light pale colour, or goes down into a bank of clouds, 
it indicates the approach or continuance of bad weather.** 

*' If the sun goes pale to bed, 
'Twill rain to-morrow, it is said." 
'* A red sun has water in his eye." 

** When the moon has a white look, or when her outline is not very clear, rain or 
snow i^ looked for." 

From the extreme damp in this part of the depression, while the sky generally 
is pretty clear, cloud forms round, and ''caps," the tops of hills ; a circum- 
stance which has given rise to nomeroas local sayings : — 

*< When the clouds are upon the hills 

They'll come down by the mills." 
** When GhsTiot ye see put on his cap, 

Of rain ye'll have a wee bit drap.'* 
** If Biving Pike* do wear a hood, 

Be sure the day will ne'er be good.** 
'* When Bredon Hill* puts on his hat, 

Ye men of the vale beware of that." 

From the same excessive damp the following may be explained :^ 

*' When walls are more than usually damp rain is expected.** 

*' Boors and windows are hard to shut in damp weather.** 

"The sailor notes the tightening of the cordage on his ship as a sign of coming 
rain.** • 

'* A lump of kelp acts as a good hygrometer, and prognosticates rain when it 
becomes damp.** 

" When walls, built of stones which have been quarried below high-water mark, 
become damp, wet weather is at hand." 

> RiTington Pike is fire miles north-west of Bolton. 
* Midway between Eyesham and Tewkesbury. 
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AIbo, owing to excessive moistoiBy doads appear soft and louring, and 
reflect the glare of ircnwoiks and the lights of large towns. 

*' The glAze of the distant AyrBhire ii u uwuiLi being seen at night from Cambrae 
or Bothaaj, rain is expected next day." 

'* In Kincardine of M<mteith (Perthshire) and in all that district, the refleeticm from 
theclonds of the fomaees of the Devon and Cairoo works (to the east) foretells rain 
neit day.*' 

Also, 

** When the flames of candles flare and snap, or bom with an nnsteady or dim light, 
run, and freqoently wind also, are found to follow." 

This is especially applicable to oil lamps or tallow candles. 

As the depression approaches and the atmosphere becomes gloomy, close, 
and mnggy, some people are troubled with rheumatic pains and neuralgia, old 
wounds and corns are painful, animab and birds are restless, and drains and 
ditches give out an offensive smell. 

" When rhenmatie people complain of more than ordinary pains in the joints, it 
will rain." 

** If corns, wounds, and sores itch, or aehe more than usual, rain is to fall shortly.*' 
•• A coming storm your shooting corns presage, 
And aches will throb, your hollow tooth will rage." 

** When animals seek sheltered places instead of spreading oyer their usual range, 
an nnfavonrable change is probable." 

"Hark I I hear the asses bray. 
We shall have some rain to-day." 

" If oxen turn up their nostrils and sniff the air, or if they lick their fore feet, or 
lie on their ri^ht side, it will rain." 

" Goats leave the high grounds and seek shelter before a storm." 

**Hog8 crying and ranning nnquietly up and down with hay or litter in their 
mouths, foreshow a storm to be near at hand." 

" When birds of long flight « rooks, swallows, or others— hang about home and fly 
up and down, or low, rain or wind may be expected. (This * tumbling' of rooks is 
amongst the best known signs of rain in places where those birds are found.)" 

** When the peacock loudly bawls 
Soon we'll have both rain and squalls." 

" If toads come out of their holes in great numbers, rain will fall soon." 

** If glowworms shine mnoh It will rain." 

** When gnats bite keenly, and when flies keep near the ground, we look for wind 
and rain." 

" When spiders' webs are seen floating about in the air, farmers regard it as a sign 
of coming rain." 

** When many bees enter the hive and non^ leave it, rain is near." 

Also from cloud and gloom plants shut up their petals early. 

"The Convolvulut arvemU (BmaSl bind- weed), Anagallis arvensis (scarlet pimpernel) 
and Calendula pluvialit, shut up their flowers before approaching rain. (The pim- 
pernel has been called the poor man's weather glass.)" 

Dr. Jenner^s well-known lines are very good, as they contain references to 
most of the natural prognostics. It will be seen, howeveri later on that the 
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sayings about the rainbow, distant hills and whirling du?t, though good 
progUDstics, do not belong to a depression :-^ 

" The hollow winds begin to blow, 
Theolouds look blaok, the glass is low, 
The soot falls down, the spaniels sleep, 
And spiders from their cobwebs peep. 
Last night the sun went pale to bed, . 
The moon in halos hid her head. 
The boding shepherd heaves a sigh, 
For, see I a rainbow spans the sky. 
The walls are damp, the ditches smell, 
Closed is the pink-eyed pimpernel. 
Hark I how the chaus and tables crack. 
Old Betty's joints are on the rack ; 
Her corns with shooting pains torment her 
And to her bed untimely send her. 
Loud quack the ducks, the peacocks cry, 
The distant hills are looking nigh. 
How restless are the snorting swine I 
The busy flies disturb the kine. 
Low o'er the grass the swallow wings, 
The cricket, too, how sharp he sings 1 
Pass on the hearth, with velvet paws 
Sits wiping o'er her whiskered jaws. 
Through the clear stream the fishes rise 
And nimbly catch th' incautious flies. 
The glowworms, numerous and bright, 
niumed the dewy dell last night. 
At dusk the squalid toad was seen 
Hopping and crawling o'er the green. 
The whirling dust the wind obeys, 
And in the rapid eddy plays. 
The frog has changed liis yellow vest, 
And in a russet coat is dressed. 
Though June, the air is cold and still, 
The mellow blackbird's voice is shrill. 
My dog, 80 altered in his taste. 
Quits mutton bones on grass to feast. 
And, see yon rooks, how odd their flight, 
They imitate the gliding kite. 
And seem precipitate to fall. 
As if they felt the piercing ball — 
'Twill surely rain — ^I see with sorrow 
Our jaunt must be put off to-morrow. 

As the depression centre approaches still nearer, rain sets in and continues 
till the barometer turns to rise. The passage of the trough is often 
associated with a squall or heavy shower, commonly known as " a clearing 
shower." Lnmediately the air becomes cooler and loses the former muggy 
sensation, and soon small patches of blue sky appear. 

'* When as much blue is seen in the sky as will make a Dutchman's jacket (or a 
Bailor*8 breeches), the weather may be expected to clear up." 

MEW SEBIES. — VOL. DC. 
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" A flmall ohradleiB i^aoe in ihe north-east horizon is regarded hoth by seamen and 
landsmen as a oertain precarsor of fine weather or a cl e a ri ng op." 

The steady rain breaks np into showers or cold squalls, which ore 
followed by hard detached cnmnlns or strato-cnmiiliis, tiQ the sky becomes 
bine again. 

** When, after a shower, the oirro-strati open op at the zenith, leaving broken or 
ragged edges pointing upwards, and settle down gloomily and compaotly on the horizon, 
wind will follow, and wiU last for some time." 

This is descriptive of a clearing up before the windy portion of a depression 
has passed. 

In the south of the depression near the outskirts windy cirms and '* mares* 
tails " are observed, which indicate wind rather than rain, as they are south 
of the rainy portion. 

'* The elond called goaVs hair, or the grey mares* tail, forebodes wind." 

« If doads look as if scratched by a hen, 
Get ready to reef yonr topeails then." 

** Mackerel sky and mares' tails, 
Make lofty ships caizy low sails.'* 

The shift of the wind is different in the right-hand portion of the depression 
to what it is in the left-hand portion. In the former, on its first approach, the 
wind backs to Sonth and fEills very light— to an almost ominons calm. The 
first pnfis or " paws ** of wind give rise to a noise in tree- tops withont much 
wind, and little eddies of dust, or to a whistling of the wind in-doors, which 
^e all well-known signs of rain. Then as the depression passes along the 
wind graduaUy yeers to South-west and West, with increasing strength. Hence 

f* When the wind veers against the sun, 

Trust it not for back 'twill nm," 
** When the wind is in the South, 

It is in the rain*s mouth." 

In the left-hand side of the depession the wind will back right round from 
South, through East, to North and North-west. In the rear of the depression 
on the left-hand side the wind blows from North-east and thenNorth, when the 
clouds begin to break, and the weather to clear. When the depression has 
nearly passed away the wind in the rear draws round to North-west, and 
gradually abates, and the weather becomes fine. Hence the saying-^ 

*< Do business with men when the wind is in the North-west.'* 

This, bringing the finest weather, is said to improve men's tempers, as op- 
posed to the neuralgic and rheumatic sensations felt in front of a depression. 

Wedge-shaped Isobab Pboonostigs. 

Though the bulk of British weather is made up of cyclones and anti- 
cyclones, there are two other distributions of pressure, marked out by wedge- 
shaped isobars and straight isobars respectively, which have never before 
been described, but which are associated with many well-known sayings. 
The chief interest in these prognostics consists in the contrast which they 
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present to cyclone prognostics, as in many cases they are associated with 
fine or dry weather, as opposed to the damp of an approaching depression. 

We shall first describe the prognostics which characterise the wedge-shaped 
area of high pressure that is frequently formed between a retreating and an 
advancing depression, as it is by far the most common. All these prognostics 
owe their value to the fact that as the new depression comes on rain may be 
expected. By reference to Fig. 8, it will be seen that in the rear of the 
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Wedge-Shaped Isobar Prognostics. 

retreatmg depression the weather is beautifully fine, of the sort of which we 
should say that it was " too fine to last ;" or, if it lasted a whole day, we 
should cdl it a " pet day." 

•* An unseaaonably fine day in winter or spring is called a pet day ia Scotland. 
The fate of pets, they say, awaits it, and they look for bad weather on the morrow." 

During the day the sun is burning hot. 

<* When the son bums more than usual, rain may be expected." 
During the night white frost is formed, owing to calm radiation. 

" A white frost never lasts more than tbree days ; a long frost is a black frost." 
** Frost suddenly following heavy rain, seldom lasts long." 

As the day advances, after a white firost, the air becomes dull from the 
influence of Uxe on-coming depression. Whence the saying — 

*« When the frost gets into the air, it will rain." 
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Daring the very fine weather on the east side of a wedge-shaped area, 
there is often great yisihility with a cloudless sky. 

*' The further the sight, the nearer the rain.'* 

** When the Isle of Wight is seen from Brighton, or Worthing, rain may be 
expected." 

" When to the people about Arbroath the Bell-Book light is particularly brilliant, 
rain is expected." 

*' About Cape Wrath, and along that part of the ooast, when the Orkney Islanda 
are distinctly seen, a storm or a continuation of bad weather is prognosticated." 

<*When from Ardersier and the adjoining parish, on the south-east side of the 
Moray Firth, the distant Boss-shire hills are distinctly seen in the morning, rain is 
expected that day.** 

" To the people in Eaglesham in Benfrewshire, when the Eilpatrick hills appear 
near, a change to wet is looked for ; but when they appear remote, dry weather wiU 
continue." 

'* If the old moon embraces the new moon, stormy weather is foreboded. (Cheat 
confidence is placed in this old prognostic).** 

" I saw the new moon late yestreen 
Wi* the auld moon in her arm, 
And if we gang to sea, master, 
I fear we*ll come to harm.*' 

The reason of '' visibility " is nncertain ; the old idea that it was dne to 
excess of vapour is certainly erroneous. The dry and wet bulb hygrometer 
always indicates a considerable amount of dryness when it is remarked ; and 
Mr. Cruickshank has shown, by long observation at Aberdeen, that visibility 
is greatest at the driest season of the year.^ 

At the extreme north-west edge of a depression, there is often unusual 
'' refraction," a well-known sign of rain. This seems to be due to the cold 
air in the rear of a depression being much below the temperature of the sea. 
If so, it is a sign of rain, for the reason that one depression is usually followed 
soon by another, which also explains the saying — 

*< A Nor-wester is not long in debt to a Son-wester.*' 

Be&action and visibility combined also explain the following curious local 
prognostic : — 

"When Ailsa Craig is distinctly seen, and seems near at hand, the people of 
Cnmbrae look for change. When the weather is going to be finer it lies flat ; but when 
rain is coming it assomes the form of a mushroom.'' 

Ailsa Craig is an isolated rock standing in the Firth of Clyde, about thirty 
miles from Cumbrae. It has a conical top, with precipitous sides, so that 
in ordinary weather only i^e top is seen lying fiat on the horizon ; but some- 
times in the rear of a depression, it appears lifted by refraction, and the light 
encroaches at the edges, as is often seen with projecting promontories, 
giving the whole a fanciful resemblance to a mushroom. The prognostic 
is mistrusted by the inhabitants during frost, and we have proved it by our 
own observation. 

1 cTourrial of the Seoittth Met0orohgic<U Society, Vol. Y. p. 97* 
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On the West side of the wedge-shaped area, as the new depression comes 
on, the hlue sky gradually assumes a dirty appearance, accompanied hy a halo, 
and gathers into cloud, and later on rain begins to fall ; while in the southern 
portion the rain is often preceded hy strips of cirrus, either lying in the direc- 
tion of the wind, or sometimes at right angles to it. 

(* Cirrus at right angles to the wind is a sign of rain." 

Straight Isobar Prognostics. 

Now we come to the consideration of some very interesting rain prognostics 
associated with straight isobars. While those in a depression are preceded by 
an almost ominous calm, and a dirty, murky sky ; these are associated with 
a hard sky and blustery wind, of which it would be ordinarily remarked 
** that the wind keeps down the rain,** or "that when the wind falls, it will 
rain.** While also the prognostics which precede cyclone rain hold good for 
the reason that they are seen in front of the rainy portion, those associated 
with straight isobars hold good because, though there is little rain actually 
with them, the area which they coyer to-day will probably be covered by 
a depression to-morrow — ^the conditions being favourable for the passage of 
depressions. 

On turning to Fig. 4 it will be seen that while the pressure is high to the 
south, it is generally low to the north, without any definite cyclonic system, and 
that the isobars run straight nearly east and west. Near the high pressure the 
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8ky is bine, then as we approach the low pressure feathery oirras, or some 
form of windy sky, makes its appearance, while a blustery wind whirls the 
dost, or blows the soot down ; and animals turn their tails to the wind to 
avoid its force on their faces. 

*' When chimneys smoke and soot falls, bad weather is at hand. The whistling of 
the wind heard within doors denotes rain." 

" TThen sheep, cattle or horses turn their backs to the wind, it is a sign of rain." 

Getting still nearer the low pressure, the sky is found to be gathering 

into hard stratus, at first with chinks between its masses, through which 

divergent rays stream down under the sun, which is spoken of as '' the sun 

drawing water." Sometimes, especially in winter, these rays are lurid, and 

are referred to in the following prognostic : — 

" Along the north shore of the Solway, from Dumfries to Gretna, a lurid appear- 
■nee in the eastern or south-eastern horizon, called from its direction ' a Carlisle sky,* 
Is thought a sure sign of coming rain. They describe it as lurid and yet yellowish, and 
the common saying is : — 

"The Carle sky 
Keeps not the head dry." 

At the same time there is often great '' visibility " with a hard overcast 
sky, and moderately dry air, in which the stratus seems to play the part of 
a sunshade, for as soon as the sun comes out the clearness of distant objects 
diminishes. This visibility must not be confounded with the visibility already 
described with a cloudless sky, which occurs with wedge-shaped isobars. 

Simultaneously we often find " audibility." 

" If the noise of a steamer or a railway train is heard at a great distance, bad 
weather is predicted.** 

This distinctness of distant sounds must be carefully distinguished from 
sounds which are not Usually heard being brought up by the wind coming 
from a rainy quarter. For instance, the whistle of a railway*train to the 
south of a house will not be usually heard with the normal South-west wind of 
this country ; but when the wind backs in front of a depression to the South, 
then it will be heard, and though this will be a good prognostic, still it is not 
true audibility. 

**When the people of Monzie (Perthshire) hear the sound of the waterfalls of 
Sb aggie, or the roar of the distant Turret clearly and loudly, a-storm is expected ; but if 
the sound seems to recede from the ear till it is lost in the distance, and if the weather 
be thick, a change to fair may be looked for speedily." 

" In FortingaU (Perthshire) if, in calm weather, the sound of the rapids on the Lyon 
is distinctly heard, and if the sound descends with the stream, rainy weather is at hand ; 
but if the sound goes up the stream, and dies away in the distance, it is an omen of ccjn- 
tinued dry weather, or of a clearing up if previously thick." 

The course of the Turret and Lyon is from west to east. I 

; True ** audibility " is best described by the saying — •• 

I " A good hearing day is a sign of wet ;" 

6t, 

■ *' Much sound in the air is a sign of rain," 
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This last exactly conveys the kind of sound referred to. The reason why 
audibility is produced is unknown, but the old idea that it is due to excess of 
moisture in the air is certainly erroneous ; in several instances we have 
observed that the upper current of the wind appeared to be moving much 
faster than the lower, and perhaps that may have something to do with it. 
When the gradients are very steep a little rain sometimes foils with straight 
isobars, generally in light showers, with a hard sky. 

Though as a matter of convenience we have described the sequence of 
weather as we proceed from the high to the low pressure, it must be clearly 
understood that it does not represent the sequence of weather to a single 
observer, but rather what the weather will be simultaneously in different 
parts of the country; for instance, that if there is cirrus in London, there 
may perhaps be a lurid sky in Edinburgh. The prognostic value of all is 
due to the fact that a depression will soon form, which will probably extend 
over the whole country. 

Antiotolone Pbqokostigs. 

Having spoken of cyclones we shall now direct attention to anticyclones. In 
the Daily Weather Charts we sometimes see but two or three isobars, and these 
are a considerable distance apart, and extend over a large area. The pressure 
is highest in the centre, and gradually diminishes outwards. The air is calm 
and cold in the central area, but on the outskirts the wind blows in the 
direction of the hands of a Watch. These are the special features of an 
anticyclone. The weather in an anticyclone is almost the opposite of that in 
a depression ; that in the latter being wet and unsettled ; while that in the 
former is usually settled and fine with more or less haze in the air. Another 
great diiSerence is that while depressions are generally rapid in their movements, 
anticyclones are nearly stationary ; and it is for this reason that they are as- 
sociated with '' settled " fine weather. In the area of highest pressure these 
characteristic features are largely modified by what is termed *' radiation 
weather '' as determined by diurnal and seasonal variations ; and as the 
pressure is nearly stationary, these diurnal and seasonal variations are the 
chief features of anticyclonic weather. 

We shall now give the prognostics due to the variations in some detail (fig. 5, 
p. 40). 

The sky being generally clear and the air calm, the temperature is high 
in the day and low at night. In summer brilliant sunshine prevails during 
the day ; and at night there is heavy dew, and, in low-lying places, mist. 

" Heavy dews in hot weather indicate a continaanoe of fair weather, and no dew 

after a hot day foretells rain.'' 

<* If mists rise in low ground and soon vanish, expect fair weather/' 

" Thin, white, fleecy broken mist slowly ascending the sides of a mountain whose 

top is uncovered, predicts a fair day." ^ 

** When the mist creeps up the hill, 
Fisher out and try your, skill." 

" When, in the morning, the dew is heavy and remains long on the grass, when 
the fog in the valleys is slowly dissipated and| lingers on the hill-side, when thd 
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Anticyclone Prognostics. 

clouds seem to be taking a higher place, and when a few loose cirro-strati float 
gently along, serene weathef may confidently be expected for the greater part of that 
day.'* 

These all refer to night radiation, mist being dispersed by the san*s rays. 

Fine, bright, genial weather raises the spirits and exerts an enlivening 
influence not only on human beings but also on animals, birds, insects, &c. 
Hence the saying — 

" If larks fly high and sing long, expect fine weather.'* 

'* When sea-birds fly out early and far to seaward, moderate winds and fair weather 
may be expected*" 

" If rooks go far abroad, it will be fine/' 

*' Cranes soaring aloft and quietly in the air, foreshow fair weather." 

" U kites fly high, fine weather is at hand." 

" Wild geese, wild geese, ganging out to sea, 
Good weather it will be." 

"When owls whoop much at night, expect fair weather.'* 

" Bats, or flying mice, coming out of their holes quickly after sunset and sporting 
themselves in the open air, premonstrates fair and oalm weather." 

*' Chickweed expands its leaves boldly and fully when fine weather is to follow." 

In winter frost is generally prevalent in the central area of an anticyclone 
accompanied frequently by fog, which is most dense in the neighbourhood of 
large towns. This is all due to the radiation of calm weather. 

*' White mist in winter indicates frost.** 

*< In the evenings of autumn and spring, vapour arising from a river is regarded 
as a sure indication of coming frost.** 
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This comes from the air being colder than the water. 

''When fires burn faster than usual, and with a blue flame, frosty weather may be 
expected." 

This is caused by the reduced temperature of the outer air making abetter 
draught in the chimney. 

" In winter, when the sound of the breakers on the shore is unusually distinct, 
frost is indicated." 

These last two prognostics are explained by the fact that the atmosphere 
is very dense and still in an anticyclone. 

In those places where fog does not form, the sky will often be clear at 

night, whence 

" Clear moon, 
Frost soon." 

" In winter when the moon's horns are sharp and well defined, frost is expected." 

The wind in an anticyclonic system blows in the direction of motion of the 
hands of a watch but slightly outwards, and as the anticyclone is nearly always 
stationary the wind blows from the same quarter for several days together. 

** When the wind turns from North-east to East and continues two days without 
rain, and does not turn South the third day, nor rain the third day, it is likely to con- 
tinue North-east for eight or nine days, all fair, and then to eome to the South again." 

*< If the wind is North-east three days without rain, 
Eight days will pass before South wind again." 

The wind b usuaUy very light in force. 

** It is said to be a sign of continued good weather when the wind so changes 
during the day as to follow the siDi." 

" If wind follow sun*s course expect fair weather." 

This " veering with the sun,'' as it is called, is the ordinary diurnal varia- 
tion of the wind, which in this country is only very obvious with the shallow 
gradients of an anticyclone. At sea-side places in summer very often ** the 
wind is in by day and out by night," which is the equivalent of the land and 
sea breezes of the Tropics. Like the two preceding prognostics, it is only 
in anticyclones that local currents of air, probably due to unequal heating of 
sea and land, can override the general circulation of the atmosphere in this 
country. 

Sometimes in winter on the southern side of the anticyclone bitter East 
winds, with a black looking sky, will prevail for several days together, when 

it may truly be said : — ... 

•• • . . ■ « 

" When the wind is in the East 

'Tis neither good for man nor bisast." 

Sometimes also the sky in this region will be covered with a uniform stra* 
tns cloud which is not of any great thickness, and when breaks occur, the 
sun is s.een to be shining brightly above. 

On the north-east side of the anticyclone in summer light cumulus clouds 
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frequently fonn in the morning, gradnaDy increase till after the maxinnun 
temperature has passed, and then decrease and disappear towards evening. 

*'If woollen fleeces spread the heavenly way, 
Be sure no rain disturbs the summer day." 
" When the oamnlos doods are smaller at sunset than they were at noon, expect 
fair weather.** 

** Clouds small and round like a dapple grey with a North wind— fair weather for 
two or three days." 

The cirrus cloud is usually seen on the outskirts of the anticyclone ; if in 
the front, it gradually disappears, hut if in the rear, it is a sign that there 
will be a change in the weather. Hence, 

" If cirrus clouds dissolve and appear to vanish, it is an indication of fine weather.' 
<« If cirrus clouds form in fine weather with a falling barometer, it is almost sure to 



tain." 



" When, after a dear frost, long streaks of cirrus are seen with their ends bending 
towards each other as they recede from the zenith, and when they point to the north- 
east, a thaw and a South-west wind may be expected." 

Both these latter prognostics refer to a depression coming in and 
« breaking up the weather " and the anticyclone. 

Conclusion. 

We have endeavoured in this paper to deal with such prognostics as can 
be readily classified ; but besides these, there are many more, what may be 
termed unclassified prognostics. Our object has been to show the rela- 
tion between certain prognostics and certain forms of isobars, and by this 
means to assign them their proper value. It cannot be doubted that if care- 
ful attention were given to the observation of the aspect of the sky, the 
different forms of cloud, and local signs, these would prove, even in conjunc- 
tion with a single barometer reading, of great assistance in predicting the 
weather. Of course, those persons who live in the neighbourhood of large 
towns labour under a great disadvantage, as the sky has nearly always a dirty 
appearance, and is frequently obscured by smoke. For this reason London 
is about the worst place to reside in for studying the weather. 

We have only been able to give the rudiments of the new method of con- 
sidering prognostics, for the method is capable of great extension ; and we 
hope that we may succeed in interesting some of the Fellows sufficiently to 
induce them to observe prognostics in conjunction with the Daily Weather 
Charts. 

In conclusion, we would venture to express our. opinion that tire observa- 
tion of local signs of weather ought to form a most important element m all 
arrangements for telegraphic reporting for the purpose of forecasts, and that 
the duty should be impressed upon the observers of reporting at once import- 
ant changes in the local and general signs of the weather. Qreat attention 
shoiild also be paid to the observation of the forms and motion of clouds ; 
'and as considerable lack of knowledge prevails, even on the part of good 
observersi regarding the different forms and modifications of cloudsi we are 
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glad to see that the Meteorological Office has already commenced systematic 
observations of cirrus clouds. Telegraphic observers should be specially 
instructed in cloud observations and prognostics by some one thoroughly 
well versed in the subject, so that there may be strict uniformity among all 
the observers ; but we admit that the proposal presents serious difficulties in 
the way of realisation. 

Theoretically, when the isobars are well-defined, we ought to be able to 
write down the prognostics which might be visible, but practically we can- 
not do so. Besides, there are sometimes cases of isobars which have 
no well-defined shape, but with which thunderstorms or heavy showers 
often occur. These, as is well known, do not afiect the barometer, but are 
abundantly forewarned by the commonest prognostics, and as the rainfall is 
usually heavy in them, the failure of the forecast which omits to notice them 
is very conspicuous. 

The scope of this paper precludes us from entering into the compli- 
cated question of the non-cyclonic rainfalls in this country. It will be 
enough to state that the prognostics which precede them are rather those as- 
sociated with broken weather, such as bright sunrises or heavy clouds bank- 
ing up without the barometer falling, than the muggy, dirty weather of a 
cyclone front. The warning they give is also mucli shorter, rarely more than 
three or four hours, if so long. 



The results of this paper may be summarised as follows : — 
The authors explain over one hundred prognostics by showing that they 
make their appearance in definite positions relative to the areas of high and 
low atmospheric pressure shown in synoptic charts. The method adopted 
not only explains many which have not hitherto been accounted for,. but en- 
ables* the failure, as well as the success, of aaiy prognostic to be traced by 
following the history of the weather of the day on a synoptic chart. The 
forms discussed are : — cyclones, Anticyclones, wedge-shaped and straight 
isobars. The details of weather in the last two are now described fof the first 

time. . . ' 

' They also point out (1) that prognostics will never be superseded for use 
at sea, and other solitary situations ; and (2) thKt prognostics can be usefully 
combined with charts in synoptic fo]:ecasting, — especially in certain classes 
of showers and thunderstorms which do not afiect the reading of ..the 
barometer. • • 



.1 



DISCUSSION. 



Dr.'l^RiPB said that some of the Fellows might thiDk the Paper hardlytuitable 

for reading at a meeting or printing in the journal of a scientific society, but 

• many of them took an interest in such papers because they were comparatively 

Simple*. Iif reference to the fable of solar and lunar halos in connection with 

. rainfall, it appeared that rain was pretty sure to fall within three days afler the 

; occurrence of a lunar halo, and to the extent of 80percent.}as regards solar halos pn 
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the first or second daj*. He considered yisibility was a good prognostic, and 
afforded a more certain indication of the speedy occurrence of rain tnan even mares* 
tails. What caused yisibility was unknown to him. The prediction of rain from 
damp walls depended chiefly on the previous weather ; a sudden change from 
cold to warm would have the effect of making walls condense the moisture con- 
tained in the air without approaching rain. The falling of soot down a chimney 
was, he thought, hardly a good prognostic ; it was caused to a great extent by 
the direction and force of the wind, and also the angle at which the wind struck 
the chimney-pot. He considered the Paper a good one and a step in the right 
direction. 

Dr. Marcet said, with regard to yisibility being a si^ of rain, he had himself 
obseryed on the borders of tiie Lake of Geneva that if the mountains on the 
opposite side of the lake could be seen very distinctly on a cloudy day, rain was 
likely to fall within a short period. On such occasions the coast appeared much 
nearer than usual. The late Professor de la Rive, of Geneva, ascribed this 
phenomenon to the atmospheric dust being hygrometric, and becoming trans- 
parent in damp weather from the moisture it absorbed. 

Mr. Stanley remarked that solar and lunar halos depended upon the moisture 
in the air, and thHt a sign of rain could be better assured by reference to the 
hygrometer. He thought that fine weather in front of a cyclone was due to 
increase of pressure^ and therefore of temperature, caused by the onward march 
of the cyclone. This increase of temperature was known to render sound more 
audible, and by making the air clearer, distant objects became more visible. It 
was known t£at condensed vapours disappeared under a slight increase of 
pressure, just as, conversely, under the ordinary air-pump^ vapours appeared on a 
diminution of pressure. He considered that the fall of rain in the centre of a 
cyclone was caused by the decrease of pressure due to the tangential action of 
the air in the cyclone. The straight isobars described in the Paper were, he 
thought, in segments of a very large cyclone, which was general in all large dis- 
placements of air. 

Captain Toynbee thought that the great clearness of the ur experienced 
when isobars took the wedge-shaped form, was due to the fact that such isobars 
represented a ridge of high oarometrieal pressure which lay between two cyclonic 
systems, and that the high pressure of the ridge was maintained by air which 
had previously risen in front of the advancing cyclonic system, when it had lost 
most of its moisture, and now came down as a dry, pure, clear North-westerly 
wind. Hence the clearness of the air was. where wedge-shaped isobars were being 
experienced, a sign of rain, because it indicated the fact that a cyclonic system 
would soon advance over ttie same position. This explanation was based upon 
the Rev. W. Clement Ley's theory of the motion of air in cyclonic systems. 

Mr. Scott thought that it might have been desirable to give the authorities or 
sources from which some of the principal sayings had been derived, in order to 
show which were general and which of more local import. Reference had al^o 
been made to the prevalence of bad smells with a falling barometer, and to the 
fact that rheumatic affections and neuralgia were felt especially at such a time ; 
but no attempt had been made to explain the connection of these phenomena. 
It was a well-known fact that a sudden reduction of pressure, such as that ex- 
perienced by divers when they returned to the surface of the water, produced 
neuralgic aftections. The authors had described straight line isobars and their 
accompanying prognostics, but only for West winds, for pressure lowest in the 
North. He snould be glad to see the list of prognostics extended, so as to in- 
clude those for straight isobars with East winds when the pressure was lowest 
in the South. With regard to refraction being a prognostic of rain, in some 
cases it was a prognostic of Easterly winds, and was recognised as such in the 

^ The oaloolation on which his repiark on halos was founded was as follows :— 

Bain occurred in connection with Solar Halos. Lunar 'Qaloe. 

. Direction of Wind •••...•••• S. 8W. W* 8. 8W. ^W. 

. Nc of observations.... ai a8 59 8 li zi 

• • 

0/0 0/0 0/0 0/0 0/0 0/0 

Bain within lorty-eight hours • • 79 78 81 50 91 . ;6 

,, ontbirdday ....mi* 9 3 7 40 9 o 
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West of Cornwall. In the past summer he had himself verified this latter state- 
ment on several occasions at Scillj and the Land's End. The authors, he 
thought, spoke a little too stronglv when they said the barometer gave no sign 
of thunderstorms. The type of isobar which accompanied these was well 
known ; it exhibited small undulations or incipient bights representing imper- 
fectly formed secondary depressions. At the same time he must say that no one 
yet, in Europe at least, had been able to forecast correctly the amount of rain for 
a given day in a given place. The probability of some rain could be recognised, 
but no attempt could be made to estimate its amount. 1'his was apparently 
owing to ignorance of the Conditions of the upper atmosphere. 

Mr.DYASON expressed an opinion that the formulators of weather prognostics 
in Uie past must have been colour blind, an affliction from which he was not 
sure that the authors of the paper were exempt. ** Where are the scarlet, 
orange, green or gold harmonious, and the general glow ? ** He had 
endeavoured in a series of sketches of skies and clouds to portray the colours 
as they presented themselves to his mind. In relation to visibility, he referred 
to the Lakes of Geneva and Lucerne, quoting the lines used in the locality 
of Mont Pilate : — 

" Si Pilate a un chapeau, le temps se mettra au beau, 
A-t-il un collier, on pent la mont6e risquer, 
Mais s'il porte son 6pe6, 11 y aura une ondSe.'* 
Mr. Dyason exhibited a sketch of the Matterhom, taken south of Zermatt, 
during intense visibility. He did not' admit " that London was a bad place for 
skies ; ** those he now exhibited were sketched in a North- western suburb of the 
metropolis. 

Professor Abchibald considered that some of the prognostics mentioned in 
the Paper required more explanation. For instance, it was stated that candles 
burned with an unsteady light in damp weather, but no reason was given why 
they should do so. One very good prognostic in use in Scotland appeared to 
have been omitted, namely : — " The North-west wind is a gentleman and goes to 
bed." He would also like to know why fires burned with a blue flame in frosty 
weather. He considered that visibilitv was often merely a local phenomenon 
connected with temperature. He haa noticed intense visibility and a fog in 
juxtaposition on that very day, when travelling to London from Tunbridge 
Wells. 

Mr. Symons pointed out that although it might be useful to trace the origin 
of some of the weather proverbs, it would be extremely difficult, and perhaps 
impossible, as some of tnem were verv ancient. With regard to the connection 
between lunar halos and rainfall, he tnought that it would be curious, considering 
the large number of wet days in this country, rain falling on an average every 
other day, if some of them did not happen to follow lunar halos. Respecting 
doors and windows sticking in damp weather, this was rather the result of 
existing damp than a forecast of more damp to come ; for if existing damp 
foretold coming damp, it was not easy to see now dry weather could ever occur. 
With regard to visibility, he was glad the authors had referred to Mr. 
Cruickshank*s observations at Aberdeen, extending over twenty-one years, and 
Mr. Symons thought that much might be learned from a thorough discussion 
of similar observations. 

Mr. Wilson directed attention to Professor Tyndall's theory that audibility 
was due to the homogeneity of the atmosphere. 

Mr.C. Harding thought that the Paper would be useful to an isolated 
observer, whose forecast was dependent upon his own observations. It appeared 
to him that in classifying the prognostics, the authors of the Paper had rather 
begged the question, — given a certain occurrence which was admittedly a prog- 
nostic of bad weather, this seems to have been consequently classed as belonging 
to the front half of a cyclonic disturbance. He suggested that with each 
occurrence of the prognostic in question it would be better to note the existing 
conditions of atmospheric distribution, and finally to classify by actual observa- 
tion. He stated that the form of isobars described by the authors as wedge 
shaped had been referred to many years ago in various publications by Caption 
Toynbee as a " ridge " of pressure. Some distinction snould have been made 
between the weather of an anticyclone in summer and in winter, as it differed 
materially. Audibility had been referred to as a sign of bad weather ; he might 



46 QUABTSBLT J0X7BNAL OF THB METBOBOLOOIOAL SOCIETY. 

say that it was notorioas in ballooning that for a given distance sounds could be 
heard more distinctly than on the earth, and in a recent ascent he had noticed 
that the shrill voices of children were much more audible than the voices of 
grown persons. 

Mr. Abbrcromby, replying, said that Dr. Tripe^s analysis of halos was 
Interesting, but that if rain did not fall within twenty-four hours after a halo, an j 
rain after that would not be due to the cyclone which produced the halo, but to 
a new one. Damp walls were certainly due to excess of vapour, not to rapid 
changes of temperature. Soot was doubtless sometimes blown down by wind, 
but when used as a prognostic it rather referred to soot falling out of doors, and 
was to be attributed to excessive damp. Halos were unquestionably due to the 
presence of a thin film of ice-formed cloud, and not merely to the amount of 
moisture in the air. This ice film was only formed in front of cyclones or 
thunderstorms, and for that reason was a sign of rain. With regard to visibility, 
alluded to by several speakers, he could not admit that it was aue to increasing 
moisture, for the hygrometer showed that it was not so. He agreed with 
Captain Toynbee, so far as believing that there was a descending current of dry 
clear air with a North-west wind on the front side of a ^^ wedge,'^ but he doubted 
if that was the whole explanation. In the centre of anticyclones there was also 
a descending current of dry air, but no "visibility.*' The diagram of straight 
isobars was given for Westerly winds, as that type was by far the commonest. 
Like every other shape of isobars, the details varied with the type of weather in 
which they occurred. In an elementary Paper, it was considered inexpedient to 
go into so much detail. In the case mentioned by Mr. Scott, isobars trending 
East and West but sloping towards the South, the same broad features as given 
in the diagram would be reproduced, but with a harder sky and an East or 
North-east wind. The prognostics would, however, be much more likely to fail ; 
for cyclones in the Northerly or Easterly types, to which such isobars would 
belong, did not follow with the same regularity as in the Westerly type. The 
refraction, which was a prognostic of East winds on the South-west edge of 
an anticyclone, was very different from the refi*action on the North-west edge 
of a cyclone, which portended a fresh storm. The chief difference was the 
haziness of the horizon in the former case as compared with its visibility in the 
latter. The latter kind was hardly known on the South coast of England. He 
strongly suspected that the condition common to both kinds was a relatively 
cool air over a comparatively warm sea. The type of isobar which exhibited 
incipient " bights,*' or imperfect secondaries, was doubtless that most frequently 
associated with thunderstorms ; but the kind of thunderstorm alluded to in the 
Paper as showing no trace on the isobars undoubtedly occurred. Any reference 
to cloud or eky colours was intentionally omitted in this Paper, as also to 
prognostics relating to diurnal wind. Candles burned badly before rain, probably 
owing to a stagnant damp air. Blue flame was due to the formation of carbonic 
oxide when a fire burned very red on a frosty night. Doors and windows 
sticking in damp weather indicated rain, because damp preceded the rain-area 
of a cyclone. The idea suggested by Mr. C. Harding, that because certain 
prognostics were known to be associated with bad weather, therefore they were 
classed as belonging to the front of a cyclone, was entirely erroneous, and 
exactly opposite to what had been done. The method Mr. Abercromby had 
adopted for the last twelve years had been, when he observed a good example of 
any prognostic, to make a note, and put it by with the nearest synoptic chart for 
the day, or often with both the preceding and succeeding charts. When a 
sufficient number had been collected, the charts were examined, and the necessary 
deductions drawn from them. Thus the charts were classified according to the 
prognostics associated with them. The results of all these researches had been 
embodied in the Paper, and the important fact deduced was that every portion 
of every shape of isobars had a characteristic weather and appearance. The 
general fact of a " wedge "^ being associated with fine weather had been noticed 
many years ago by Captain Toynbee, but the details of weather in different 
portions, and their relation to prognostics, had a considerable amount of novelty. 

Mr. Marriott said that it would be impossible to give the authorities or 
sources from which all the sayings in the Paper had been derived, but the foot- 
note on page 28 contained a list of the works from which the quotations had 
been made. The authors on the present occasion had only dealt with certain 
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classified prognostics ; and this would explain whyjnany others had not been 
noticed. They hoped, however, to deal with these in a future Paper. 



Repobt on the Phenologioal Obsebvations fob the Yeab 1882. By the 
Bev, Thomas Abthub Pbbston, M.A., F.M.S. 

[Read December 20th, 1882.] 

The Phenologioal Year opened with anasaal cold, the month of October having 
been the coldest experienced for sixty-four years. There were severe frosts 
on the 17th and 81st, but the most remarkable feature was the violent gale 
on the 14th. This gale did enormous damage, thousands of trees being 
uprooted, and even Cauliflowers half torn out of the ground by the wind in 
some places. Elms especially were blown down, whilst Oaks and other 
more firmly-rooted trees had their branches twisted off; and the leaves of 
the Oak, Elm, and Lime are described as having been killed by the gale. 
Subsequent frosts hastened defoliation, and in most localities the trees were 
more than half stripped by the end of the month. Tender garden plants, 
Dahlias, &c., were destroyed on the 15th, if not earlier. With November 
came a great change, for the month was almost the mildest on record. The 
fall of leaf progressed rapidly, and by the middle of the month was nearly 
completed ; but wild flowers, which seem to have stood the severe frosts, 
were plentiful ; and spring flowers were beginning to make their appearance. 
Hazel was found in flower at Salisburf , while Strawberries were gathered in 
North Wilts, and of course the Barren-Strawberry and other early flowers 
were frequent. Primroses were abundant in some places, but not in others. 
December, on the whole, was a mild month, with open weather, and from 
this time until the end of April, except for a short period at the end of 
January and beginning of February, the weather continued remarkably mild 
and warm. Vegetation was evidently put out of its proper course, and extra- 
ordinary reports have been sent in of abnormal appearances. Gooseberries 
were in flower in many places, especially in Devonshfre, and even as &r 
north as Geldeston, whilst at Addington young fruit was formed ; broad 
beans also flowered very generally, and wild strawberries ripened during 
December and January in Dorset, Somerset, and Devon. But perhaps the 
most remarkable circumstance, and one which conveys a better idea of the 
open season, was the number of wild flowers which survived the winter 
months. In the Journal of Botany for June is printed a list of no less than 
ISO plants which were seen in flower by different observers in Januaiy and 
Februafy ; although in no one place were more than fifky-eight seen in 
January and sixty-three in February, yet the large total is especially worthy 
of note. This state of vegetation rendered the true dates of flowering 
extremely difficult to decide. In the comparative small area of Somerset 
and Devon the dates given for the Snowdrop are spread over no less than 
seven weeks, the Ivy-leaved Speedwell over more than ten weeks, the Dog's 
Mercury over six weeks, and so on. In the Herts district again, considering 
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its small area, the dates are, if possible, still more yariable. This arises no 
doubt from the dififerent ideas different observers take of the condition of a 
plant when it is to be considered in flower, and I would therefore suggest 
that the rule about sending specimens to the Beferee be rigidly enforced. In 
many cases, where specimens have been sent, no objection could be raised 
against the records, though this has not been so always, and consequently 
implicit reliance cannot be placed on unverified records. 

But to return to the Report : not only were wild flowers abundant in 
January, but some trees were very forward. At Eillamey the Horse- 
Ghestnut had several sprays in leaf in January ; at Stratford, two miles 
north of Salisbury, the Peach was in full flower before the 11th ; whilst, on 
the other hand, the Alder and Hazel were backward in several places from 
the catkins having been nipped by a frost on the 22nd ; but, taking the 
reports generally, vegetation was earlier than in any previous year except 
1877. 

The cold period at the beginning of February rather checked vegetation ; 
still it made progress, and at Marlborough every plant came into flower before 
its mean date, in many instances very much so. 

March was again a fine month, and vegetation unusually forward, in fact 
« all plants whose mean dates of fiowering are in March were in flower in 
February, whilst those for April were mostly out in March," the weather too 
was favourable for fiurm work. Buds of trees generally b^gan to burst about 
the middle of the month, Horse-Chestnuts being tinted by the Slst. At 
Killamey some were in flower on the 18th, and Hawthorn hedges decidedly 
so ; whilst Idlac, Lime, Birch, and Sycamore were all ready to burst into 
leaf. The only drawback, if such it can be called, to this magnificent state 
of vegetation was a slight deficiency of rain, but this was remedied by a some- 
what larger quantity of rain in April ; the only adverse remark in the observers' 
reports is that at Hatton the wheat looked rather yellow, otherwise the crops 
were good and the grass forward and plentiful. Trees were gradually coming 
into leaf ; but fortunately the Horse-Chestnut and Oak were the only ones in 
fairly fall leaf by the 29th, for on that day a severe gale passed over the 
South of England and ruined all advanced foliage. At Isleworth " the 
leaves of the Lime, Oak, and Horse-Chestnut were severely ii\jured ; other 
trees also suffered, but the foliage of the Lime was blackened and beaten to 
death up to about one-eighth of its extent, the leeward side remaining green : 
in many cases one-third of the leafage was destroyed.** The Horse-Chestnuts 
lost their leaves on the side exposed to the gale and did not recover for the 
rest of the season. The injury to the fruit blossom was perhaps more 
serious ; the crops of Apples, Pears, Plums, and other fhdt were much 
damaged, and the loss thus sustained was very serious. Perhaps, however, 
this gale must not be charged with the whole destruction of the fruit crop, for 
the weather during May, which was otherwise favourable for vegetation, was 
detrimental from a spell of East winds during the middle of the month, which 
caused the young fruit to drop off. The Oak was in leaf long before the Ash. 
A change now came, spoiling all the fine prospects which the previous 
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woather had held out. June was a wet, ungenial month, with a fall of rain 
in excess of the average. It was therefore had for haymaking ; hut yet 
where plants were sufficiently protected they wore wonderfully luxuriant. 
Grasses of all kinds were perhaps in as fine a condition as has ever heen 
known, but of course the wet prevented them from being made into Hay ; 
in fact, in many places the grass, though cut, was allowed to rot upon the 
ground, and it was no unusual sight to see the young verdure growing 
through the old Grass, which had been left where cut. As an instance of 
the unusual growth of plants, it may be mentioned that a SowthisUe at 
Bradford-on-Avon was 5 ft. 6 ins. high, 4^ ins. round the bottom of the stem, 
and had its lower leaves 16 ins. long. 

The Com, too, which like other grasses had flowered abundantly, was 
damaged by rain, which destroyed a good deal of the pollen, and thus, though 
the flower was plentiful, quite one- third was rendered fruitless from being 
unable to set its seed. The extreme forwardness of wild flowers, up 
to this time almost universal, now fell off, and towards the end of 
the month flowers began to be later than usual ; from the beginning of July 
they were uniformly late. Haymaking commenced in the South-west of 
England about the 10th of June, or a little later. At Wincanton ** the 
season seemed very unfavourable for the Ash, some trees not having come 
into leaf at all, and in many the foliage was very thin, and had never been 
seen in flower or fruit.'* Potato disease was observed there about the 17th 
of June. 

For the rest of the Phenological Year the weather was cold and damp, and 
harvest operations were much delayed ; a good deal of Hay was harvested 
well, though there could not be much proof in it, as it was overgrown. 
Wheat on the whole was a good crop, better than could at one time have been 
expected ; Barley was inferior, but Oats were generally fair ; Boots of all sorts 
were very good. At Wincanton " Grapes out of doors did not ripen, and the 
fow Apples which survived the spring frosts were generally small and poor. 
Plums were largely attacked by a fungus, and rotted instead of ripening. 
Raspberries w^ere watery and very poor in flavour.'* Taking all things into 
consideration, the most important feature of the Phenological Year was the 
mild winter. The effect of this upon vegetation was favourable, for had it 
not been for the gale in April, foliage would have been luxuriant, and there- 
fore free from insect attacks ; but, curiously enough, the contrary effect has 
been produced on insect life, for the rarity of insects, especially butterflies 
and moths, has been the general remark of entomologists. In the case of 
Bees the scarcity of honey has been extraordinary ; the Bees were able to 
store up a fair amount in the early part of the year, but the ungenial summer 
prevented them from working, and they had to feed on what they had already 
stored ; hence the amount of honey obtained for exhithiiion purposes was less 
than has ever been known before. The Bees, too, soon consumed their stores, 
and feeding throughout the summer was the rule, so that bee-keeping was 
anything but profitable. 

NSW SERIES. — ^VOL. B. P 
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In reference to the different Species of Plants selected for observation, ttie 
Stations have been divided into five gronps : — 

(1.) Devon and Somerset, and counties to the West. 

(2.) Other districts South of the Thames. 

(8.) The Hertfordshire group. 

(4.) Those districts South of lat. 52"" 60' N. 

(5.) Those diBtricts North of lat. 52"" 50' N. 

Snowdrop, — ^This seems to have come out very generally by the 17th of 
January, the dates given for Westward-Ho and Wells being evidently too 
late ; at Isleworth, a cold district, colder apparently than Parbold in Lanca- 
shire, it was very late. 

Hazel. — The dates given for this are again widely different, ranging 
over a space of no less than six weeks, the greatest range being again in the 
South-west part of the country. 

Le^ser Celandine, — The amplitude^ of this species is no less than nine 
weeks, from the 2nd of January to the 5th of March ; in the Herts district 
the range is nearly six weeks. 

CoUrfooU — Specimens of this plant were seen in flower near London as 
early as the 6th of January, but it was not observed at Strathfleld Turgiss 
till Uie 12th of March, on which day it was first noticed at Hatton. At Ware 
it was not observed in flower before the 28th of February. 

Oreat Sallouo. — Considering how very variable the times of flowering of 
the early-flowering plants have been, this has been singularly uniform ; it 
was found on the 4th of February at Totnes, but elsewhere it came into 
flower about the 24th of February, and in a fortnight was very generally in 
flower throughout England. 

Marsh Marigold, — In the South-west of England this began to flower in 
January, but not till the 4th of April at Parbold ; large as this range is, it is 
extraordinary that its amplitude in Devonshire alone should be as much as 
nine weeks. 

Blachthom,^i!}A'& is a very variable plant at the best of times ; omitting 
the extreme dates, it came into bloom during the flrst half of March, and was 
thus decidedly early. 

Greater SUtchicort .^Yery fine specimens were gathered in January, but 
it did not begin to flower properly till the beginning of March ; its amplitude 
for the Herts district was five weeks. 

Oermander Speedwell, — ^This, like the Stitchwort, was in fine condition in 
January in Devonshire and at Eillamey, but its amplitude in some of the 
districts was large, in the Herts district seven weeks. This is curious, as 
apparently it had not been mistaken for some of the other Speedwells, 
judging from the dates. Unfortunately no specimens have been sent to the 
Reporter. 

Bush r^tcA.— At Harpenden, where plants seem very late, this is stated 

1 By this term is meant the difference between the earliest aad latest dates of 
** first flowering." 
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to have been in flower as early as March 12th, earlier than anywhere else in 
England, and yet at Sawbridgeworth, in the same district, it was not found 
till the 12th of May, an interval of nearly nine weeks ; the latter date may 
not be impossible, for it was not found at Isleworth till the 14th of May, but 
the earliest date in that district was the 6th of April, more than three weeks 
after the Harpenden date. For ''all other places north of the Thames the 
amplitude was only eleven days. 

Comfrey. — This being a water-plant, it is important to notice the time of 
flowering, and the value of specimens is especially noteworthy in this case* 
In district No. 1 the amplitude appears to be thirty- two days ; however, upon 
examining the specimens sent, the two latest are evidently incorrect, and 
omitting these, the amplitude is only six days. In district No. 2 the amplitude 
appears to be fifty-five days ; but here again the Isleworth specimen is 
evidently advanced, and omitting this, the amplitude is reduced to eighteen 
days ; the Herts amplitude is only six days. It may be considered, there* 
fore, that this species was singularly uniform in the time of flowering ; other 
late dates might probably have been equally well accounted for, had specimens 
been available. 

MUkwart, — Two or three species at least, or what are generally considered 
as such, have been mixed together, consequently the dates are not comparable* 

Magged Robin, — This again is a water-plant, and except in district 2 its 
amplitude is small, only eight days in the Herts district, and four days in 
district 4. 

Milfoil, — This was late in most places, though its amplitude is generally 
small ; it was very late in Devonshire. 

Iria, — ^In district 1 the amplitude was over three weeks, and in 
district 2 it was also large ; but it was very late at Isleworth, possibly 
from its being a conspicuous plant, gathered as soon as it came into 
flower, and thus escaped the notice of the observer; omitting this date^ 
the amplitude is thirteen days ; in the other districts the amplitude was 
very small. 

Spotted Orchis, — ^It seems probable that the early Purple Orchis is some- 
times mistaken for this species. The amplitude is far too great generally ; 
in Herts alone it is fifty days ! 

Bom. — This shrub, generally very uniform in its time of flowering, was 
not so in the present year ; its greatest amplitude was in district 1, where it 
was four weeks. 

Mallow, — As a rule, plants come into flower at Salisbury first, then 
Marlborough, and then Isleworth. In the case of the Mallow, the broad- 
leaved Willow-Herb and black Knapweed, the reverse is the case this year ; 
these three plants came out about the same time. At present no reason can 
be given for Uiis peculiar exce^Jtibn to the rule. In some other instances 
of plants flowering later in the season Isleworth takes the lead, as if the 
locality had become decidedly warmer. * ; , • * ^ ' 

The notices of the later flowering plants are very various, and their 
amplitudes cprrespoodingly great. • . - 
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TABLE II. 
Average date of the Flowering of Plants for each year from 1875 to 1882. 



No. and Name of Plant. 



70. 

66. 

2. 

63. 

37- 

»5- 

9. 
65. 

69. 

64. 

8. 

I. 

4- 

57- 
22. 

61. 

30. 

7- 
12. 

71. 

52- 

62. 

3- 
60. 

16. 

32. 

17. 
24. 

18. 

39. 
46. 

XI. 

21. 

5. 
68, 

26. 

'3- 

59. 
28. 

23- 

42. 

33- 
44. 

45. 
49. 



OalarUhus nivalis 

Coryliu Avellana 

Ranunculus Ficaria 

MereuriaUi perennis ........ 

TUSSILAOO Farfaba 

Poientilla Fragariastrwn 

Viola odorata , 

Salix eaprea 

NareiuuB Pteudo-narciuut . . 

Ulmut montana 

Vraba vema 

Anemone nemobosa 

Galtha palustbis 

Nepeta OUchoma 

PRUKUS SPINOSA 

Pbimula vebis 

Anthriseus tylvettria 

Cardamine pratenm 

SteUaria Holottea 

Endymion nutans 

Veronica Chamwdrys . . . . 

Plantago lanceolata 

JSanuneultu aeris 

Ajuga reptans 

Gebanium Bobebtianum . . 

Galium Aparine 

Tbifolium bepens 

PotentiUa anserina 

Lotus corniculatus 

Ckrysantfienmm Leueanth, . . 
Hieracium Pilosella . . . . 

Lychnis Flos-cuciUi 

Lathyrus pratensis 

Papaver Rhaas 

Iris Pseud-acorus 

Rosa canina 

Malta Sylvestbis 

Stachys sylvatica .... 

EpiloHum moutanum 

Spiraa Vlmaria 

Centaubea Nioba 

Galium verum .... .... .... 

Carduus arvensis . . • • 

Sonehus arvensis 

Convolvulus Sepium 



1875. 



13 
61 

47 

7» 
46 

48 

75 
81 

69 
64 

87 

95 
100 

99 

99 
86 

108 

III 

no 

109 

118 

119 

127 

"5 

128 

138 
146 
141 
137 
141 

137 

154 

'45 
156 

'57 

164 
166 

'73 
162 
176 
178 
191 

'95 



1876. 1877. 



3' 
»4 
57 
69 
62 
60 

50 
70 

61 

64 
60 
81 

74 

91 

97 

97 
06 

07 

03 

'4 
16 

10 

'4 
22 

26 

4« 
49 
45 
5' 
43 
43 
53 
64 

5» 

63 
64 

69 
70 

75 
76 

79 

85 
82 

93 
95 



18 

12 

36 

3» 

5' 

53 
46 

58 
54 
53 
38 
78 
63 
9' 
67 
87 

95 
96 

84 
09 

04 

12 
12 

17 

44 

54 

5» 

57 

4' 

45 

56 

67 
60 

66 

65 
69 

70 
70 

74 
78 
82 

83 
205 

'99 



1878. 

28 

34 
35 
50 

53 

50 

56 

64 

54 

65 

45 
66 

62 

74 
80 

85 
78 
88 

97 
105 

89 

'3 
00 

'9 
20 

34 

38 

3' 

36 
30 

3' 
39 
57 
54 
48 

5' 
60 

54 

65 
68 

68 

83 

76 
200 
189 



1879. 



4' 

39 

73 
80 

66 

82 

70 

81 

84 
80 

77 
88 

84 

01 

'7 
10 

27 

'9 
26 

3» 
22 

3' 

37 

39 

43 

55 
62 

5' 

60 

55 

59 
64 

69 

75 
69 

78 
80 
76 

76 
88 

89 
96 

202 

211 

212 



1880. 



46 

57 
64 

65 
61 

69 

64 
76 
78 
7» 
7' 
75 
84 
86 

99 

86 

no 

99 
X06 

"3 
102 

"4 

"3 

"7 
120 

142 

'47 
128 

'43 
137 
136 
146 

'53 
167 

162 

162 

168 

160 

163 

176 

'75 
185 

183 

200 

'94 



1881., i88z. 



I 



36 

4' 
66 

62 

70 

79 

7* 

79 

79 

79 

7' 

85 
92 

93 
107 

94 

'4 
09 

07 

'5 

'5 

'7 

»5 
28 

28 

43 
46 

38 
4» 
4i 
4i 
48 

56 
56 

57 

59 
60 

60 

61 

80 

7* 
79 
79 
89 
89 



16 
20 
29 

15 

53 

»7 

35 

63 

57 

55 

37 

65 
61 

76 
69 

78 

79 

89 

7» 
88 

85 
01 
00 
08 

97 
29 

3» 
3a 
36 

27 

23 

38 

57 

43 
46 

49 
56 
58 
60 
61 

74 
«5 
84 
98 
90 



From the above remarks it seems pretty clear that the more striking plants 
are better observed ; in some cases this is not an advantage, as, unless well 
looked after, the first flowers may be gathered by children before the observer 
sees the plant ; and consequently near towns it will be well to take frequent 
notes as the plants are coming into flower, and also to rely more upon the 
less conspicuous ones. 



Of the Entomological notices sent in, but very few words need be said. 
At best, they are too few in number from which to draw definite conclusions. 
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The Cockchafer appeared daring the latter half of May, mainly from the 
12th to the 22nd. 

The Honey Bee began working about the 14th of February, though at 
Totnes it was out as early as the 18th of January. There were very few 
swarms apparently ; the earliest recorded was on the 4th of May, at Adding* 
ton ; another was on the 18th, at Hatton. 

Large White Butterfly, — -This is apparently confused with the Small 
White Butterfly. It is reported from Hertford as early as the 15th of March, 
bat this is probably a mistake. Its appearances vary from the 12th of April 
at Sawbridgeworth to the 2l8t of May at Great Cotes. It occurred about a 
fortnight before its average date at Marlborough. 

Small White Butterfly, — ^This was generally seen early in April ; but in 
the Herts district not till the 21st at some places, and as early as the 18th 
of March at others, an interval of nearly five weeks. In the Eastern 
Counties it was noticed about the 18th of April. At Marlborough the first 
was seen as early as the 20th of March, being a fortnight before its average 
time. 

Meadow Brown Butterfly, — There seems to be a singular variation in the 
records of this species. At Harpenden it is noticed as occurring on the 
18th of March, at Kiliarney on the 15th of March, at English BicknoP on 
the 14th of March, and at Babbacombe on the 15th of April. As this is a 
June insect, there seems to be some error in the records. The other dates 
quoted vary from the 17th of May at Cambridge, the 11th of June at Totnes, 
to the 27th of June at Isleworth. At Marlborough it was seen on the 7th 
of June, about five days before its average date. 

St, Mark's Fly, — This was seen at Great Cotes in extraordinary numbers 
above hedges on the High Wolds on the 15th of May, about which date it 
was also plentiful in Devonshire, so much so as to attract general notice. 

Brimstone Butterfly, — Though a hibernating species this is well worth 
noticing. The Common Tortoise-shell and Peacock Butterflies come out 
whenever the day is warm, and their appearance therefore is only an indica- 
tion of a fine warm day at that period ; but the Brimstone is a more reliable 
insect. It was seen at Bradenham on the 12th of February, but elsewhere 
from the 9th to the 18th of March. At Marlborough a specimen was seen 
on the 26th of Februarv, and a second on the 18th of March somewhere 
about its usual date. 

Frog Spawn, — ^This was seen first at Kiliarney on the 18th of Febraary, 
but not till the 4th of April at Ware. It was generally noticed early in 
March. At Marlborough it was plentiful on the 22nd of February, having 
been probably deposited a day or two when first noticed. 



Repobt ON THE Obnithologioal Obsebvations. By the Bev. Henbt H. 

Slateb. 

Repobts have been received from thirty-two stations, as against forty-six in 
1881, thirty-two in 1880, and twenty-five in 1879. This decrease 
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in their nmnber is maoh to be regretted, as they require to be very 
largely reinforced before results of any great scientific value can be derived 
from them. A partial reporting of the movements of birds is apt to be 
misleading» as will be readily seen on referring to the accompanying table. 
Take, for example, the Cuckoo ; the earliest record of the song of this 
bird, 7th of April, comes from Pomeroy, Go. Tyrone, whilst the average 
of twenty English stations is only the 18th of April. It might therefore be 
inferred that this bird migrated from West to East, instead of vice vendf and 
was an American bird. A similar inference might be made on casting the 
eye down the column devoted to the Willow Wren. But if the averages could 
be calculated from a greatly increased number of stations, these discrepant 
cies would disappear. It is a matter for regret that many of the reports 
sent in are fragmentary. Ten of them contain reference to fewer than six of 
the twenty birds. 

In the tabulated results the Hertfordshire stations, as in last year's report, 
are aggregated, and the figures in the table (under the name <* Hertford ") 
based on the average of Uie six ; the stations being, Hertford, Harpenden, 
Hoddesdon, Sawbridgeworth, Ware, and Watford, 

SONO. 

Song Thrush, — The average date of song was the 14th of January, as 
against the 7th of February in 1881. This bird bred remarkably early this 
year. A nest was found containing five young birds on the 28th of January, 
at Belton. Nests with eggs were also recorded on the 8rd of March at Ad- 
dington, the 7th of March at Marlborough and Strathfield Turgiss, the 12th 
of March at Hatton, and the 16th of March at St. Michaers-on-Wyre. 

Many remarks have been made concerning the diminution in numbers of 
the Song Thrush of late years. I do not consider it justifiable to assume 
that its recent scarcity (which was not universal in the United Kingdom) is 
entirely due to the severity of a few winters of late without further and fuller 
information. 

NightingaU. — ^The average date for the song is 118, the 28rd of 
April, as in last year. At Harpenden it was first heard on the 15th of April. 

Willow TTrtfn.T— The average date of song was two days earlier than last 
year. In 1875, I noticed ttie first Willow Wren in Northumberland, on 
the 2nd or 12th of April, but no song until the 2l8t of April, and so in most 
years ; the interval between arrival and- song bemg reduced according to 
the mildness of the weather. It was seen at Great Cotes on the 27th of 
March, considerably the earliest record for the year. 

Chif Chaff. — ^The average date of song was four days later than 
last year. The remarks anent the difierences between the arrival and song of 
the Willow Wren apply to this bird also ; but it is more irregular in its ap- 
pearance. The earliest record was the 18th of March, at Westward Ho. 

Skylark. — ^The average date of song was the 10th of February; in 
1881, 20th of February ; in 1880, 20th of January. The earliness or other- 
yfW of the Lfurk's Qote would seem to be entirely a matter of sunshine, Iq 
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places where they do not migrate. In the North, they nsnally leave the in< 
terior for the neighbourhood of the coast daring the winter. In North- 
mnberland I seldom heard the Lark's note before the end of Febraarj ; here 
in Backs, I expect if it be fine to hear it on New Year's Day. 

Chaffinch. — The average date of song in 1882 was the ISth o^ 
February, a week earlier than in 1861. The earliest record was the lOih of 
January, at Totnes. The song of this bird also is a good deal dependent 
upon sunshine. 

Cuckoo. — This bird was heard on the average three days earlier than 
in 1881, on the 18th of April. The Cuckoo may generally be looked for on 
nearly the same day every year. In 1880, the 21st of April ; in 1879, the 
19th of April ; in 1878, the 18th of April, were the average dates of song. 

Turtle Dove, — The average date of song was the 5th of May, five 
days later than last year. The earliest record was at Babbacombe, on the 
15th of April. 

Migration. 

Spotted Fly-eatcher. — The average date of appearance was the 17tb 
of May, four days later than in 1881. The earliest record was Bradenham, 
on the Ist of May ; the latest, at St. Michael's-on-Wyre, on the 26th of May. 
In 1881, the 18th of May ; in 1880, the 24th of May ; and in 1879, the 19th 
of May, were the average dates of its appearance. 

Fieldfare, — ^Average date of the appearance of this bird cannot be de- 
pended upon, owing to insufficiency of data. It seems to have been scarce, 
as in 1681, though breeding in Norway as commonly as usual, as I can 
testify. None were seen all the winter at Totnes nor at Hatton, and a 
scarcity is reported from Bradenham ; this agrees with my observations in 
Bucks. 

SwalUnv, — Appeared, on the average, two days later than in 1881, 
namely, on the 15th of April. In 1880, the 19th of April ; and m 1879, the 
18th of April, were the average dates. Earliest record from Belton, April the 
4th, one pair only. Latest from Babbacombe (as usual) 2nd of May ; and 
Malvern, 4th of May. 

Swift, — The average date of arrival was the 8th of May, as against the 
11th in 1881, the 16th in 1880, and the 11th in 1879. It was decidedly 
earlier than usual. It was recorded from Westward Ho on the 8rd of April ; 
but this record must be regarded with suspicion, as being unprecedented. 

Woodcock. — Data insufficient. 

Nesting. 

Book. — The average date of commencing to build was the 28th of 
February. 

Thrush and Partridge. — Observations were insufficient for the formation 
of any satisfactory judgment. 



DISCUSSION. 

Mr. Mawley observed that Mr. Preston had treated the mild winter as the 
most important feature generally of the past phenological year, and with this he 
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was disposed to agree. In the neighbourhood of London, however, the spring 
quarter was the more remarkable. It was many years since the mean tempera- 
ture of the spring had been as high : and what was perhaps of ahnost as much 
importance, the lowest temperature was higher than the extreme minimum of 
any spring of late years. The rainfall, again, was but little below the average, 
and moreover was distributed with fair regularity over the three spring months ; 
while the atmosphere was humid rather than otherwise, and the duration ol 
bright sunshine above the average. All the conditions were therefore favour- 
able to luxuriant growth. On the 29th of April, however, there occurred a gale, 
which as regarded the wholesale destruction of leaves and blossoms of trees, 
and indeed of all vegetation exposed to its direct influence, was in his experience 
unprecedented. For some time afterwards the windward side of those trees, the 
foliage of which was sufficiently advanced to be affected, appeared as if blackened 
by fire, whilst the sheltered side was unscathed. Later on all this was changed, 
so that only the usual dull green leaves of mid-summer were to be seen on the 
north side, while the south or injured side bore the fresh green foliage of spring. 
In many cases these new leaves were slow in appearing, owing to the severe 
shock the trees had themselves sustained through their untimely defoliation ; 
and the effect of this was to leave them greatly open to the attacks of blight, 
caterpillars, and other insect pests. Only a few weeks ago a third result of 
this gale was apparent, for while the injured trees, and particularly oaks, had 
scarcely a leaf left upon them, those few which had escaped the storm continued 
in such active growth, owing to the cool summer and wet autumn, as to retain 
nearly the whole of their foliage, the dead leaves clinging to the still unripened 
wood. It would be, as remarked in one of the horticultural papers at the time, 
interesting in years to come to trace in felled timber the influence of this storm 
upon the thickness of the layer gr layers of wood which had been formed 
during the current year. Mr. Mawley was pleased to find that Mr. Preston in no 
way attributed the damage to trees either to the deposit of salt spray upon their 
young foliage, or to the action of frost, but had happily described the leaves as 
simply '* beaten to death '' by the wind. It had been popularly supposed that 
the salt which fell during this gale occasioned much of the mischief, and even 
so keen an observer of nature as the Poet Laureate appeared to have held this 
opinion, for in his new drama of " The Promise of May '* he spoke of a " salt 
wind " which " burnt the blossoming, trees." Whereas the long-continued 
violence of the wind was in itself sufficient to account for all the damage done to 
the tender young leaves. At Addiscombe a velocity of thirty-six miles an hour 
was on this occasion maintained for six consecutive hours, and at Kew some of 
the individual gusts were stated to have attained a rate of between seventy and 
eighty miles an hour. In fact, Mr. Eaton had noticed that much injury had been 
done to the foliage of several chestnut and pear trees in Croydon before any salt 
had been deposited, and some time before the storm had reached its height. In 
another part of Mr. Preston^s report an instance had been given of even the 
comparatively tough leafage of autumn having been killed by the violence of the 
wind during the severe storm of October 1881. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

NoVEMBfiR l5th, 1882. 
Ordinary Meeting. •" 

«»• I M' I. 

John Knox LAtGittoN, M. A,, F.U.G.S., F.R.A.S., President; in* thie Chair. 

Rev. JosKPii Brunskill, Threlkeld, Keswick ; 

Frank B. Buckland, Windsor ; 

Charles Frederick Caselj^a, The Lawns, Highgate, N. j 

William Henry Mahony Christie, M.A., F.R.S., Astrohomer Royal, 

Royal OI)8ervatory, Greenwich, S E. ; 
Richard Si'ELMan Culley, St. Martin, Weston-super-Mare \ 
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Chables Mobris, 5 Seymoar Terrace, Pl3rmouth ; 
OwBN Livingstone O Connor, Verdun, Mauritius ; 
Henry Parker, F^.S., 19 Hanoyer Square, Bradford ; 
Allan Bowntree, Westwood, Scarborough ; and 
Daniel Radford Sharps, Becking, Braintree, 
were balloted for and dulj elected Fellows of the Society. 

The following Papers were read :— 

"On Certain Types of British Weather." By the Hon. Ralph 
Abercromby, F.M.S. (p. 1.) 

" On the Use of Kites for Meteorological Observation." By Professor 
£. Douglas Archibald, M.A, F.M.S. (Abstract.) 

In this Paper the author draws attention to the importance of knowing the 
physical conditions of the upper regions of the atmosphere, and the limited 
extent of knowledge respecting them. The adaptability of balloons and moun- 
tain peaks as points cTappui for observation is then contrasted with that of 
kites, and it is shown that balloons are veiy expensive, that they shift their 
position too rapidly, when free, to give data at a fixed point in space, and that 
when captive they are too sensitive to wind. Wind, which is thus an obstacle 
to tiie employment of balloons, is favourable, and indeed indispensable, to the 
elevationaua use of kites. Isolated mountain peaks are better than balloons ; 
but their number is too limited to enter into competition with means which 
would be universally available except in the case of a dead calm above as well as 
on the surface. The use of kites is therefore advocated in preference to either 
of the above methods, for sounding the atmosphere up to moderate or even great 
heights. The various observations which can most conveniently be made with 
kites may be briefly referred to under the following heads : — 

(1.^ A kite or series of kites, flown tandem, %.€, one above the other, shows 
the direction of the wind in the stratum or strata in which it or they are flying, 
and which is often very different from that at the surface of the earth. 

(2.) By attaching anemometers or thermometers to the kite string at inter- 
vals, the velocity of the wind or the temperature of the air may be measured at 
different elevations. 

^3.) By a tension-gauge the pressure of the wind on the kite, and therefore 
at its altitude, mav be calculated. 

(4.) The height of clouds can be determined by measuring the height of the 
kite at the moment of its obscuration. 

(6.) Kites may be used possibly for measuring the electric potential, amount 
of ozone, &c. 

In any case, whether, as likelv, the actual observations would be wanting in 
the accnracv attainable at fixed observatories, relative observations might be 
taken, which would probably help to throw light on several hitherto disputed 
points, as well as yield fresh data of considerable value. 

An apparatus for letting-out and wlnding-in kites, designed by the author, is 
next described, and its collapse when ^he *draiii was by mistake made hollow 
adverted to, as exemplifying the enormous pressure on the kite.^ 

The taUs of the kites are self-regulating, and are constructed of canvas cones, 
4 ins. wide. 6 ins. deep, and connected together by wire to prevent twisting 
and unraveling. Four such cones at long intervals suffice for an 8 ft. kite. 
The height attained by kites in experiments made by the author has not as yet 
been accurately measured, but is inferred to have been about 2,000 ft. Owing 
to the collapse of the winder, the experiments, which were only in a preliminary 
stage, were suddenly brought to a termination ; but the author hopes to renew 
them affain next year, and that other Fellows may be induced to jom him in this 
new field of inquiry. 

i TkttdhiialiMhoWl)MnteeoiiMhicUdiritiia8olidwoodelirML 
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The following table, calculated from the ordinary formula cotinecting wind- 
presBore and velocity^ p= -005 ^, gives the maximum tensions to be allowed for 
under varying conditions of wind-velocity and kite-inclination : — 



Velocity 

of wind m 

miles per 

hour. 

lO 


Area of Kites. 


20 sq. ft. 


30 sq. ft. 


Angle of inclination to horizon. 


Angle of inclination to horizon. 


30°. 


45°. 


60°. 


30^ 


45°. 6o» 


Tension in lbs. 


Tension in lbs. 


20 


28 


34 


30 


4a 


5« 


»5 


31 


44 


527 


46s 


66*5 


79 


30 


45 64 


76-5 


67-5 


965 


II4'6 


35 


61 


87 


1037 


91-5 


130 


"55*4 


40 


80 


152 136 


120 


168 


204 



Mr. Strachan said several of the Ai*ctic explorers had experimented with 
kites. It might be desirable to ascertain how these were made, and what gear 
was used with them. Admiral Back, when in command of the TerroTf used a 
kite to obtain the temperature of the upper air in Hudson's Strait. 

Mr. Whipple referred to experiments with a kite by the late Sir Francis 
Ronalds at Kew, a short account of which was to be found in the Philosopkieal 
Magazine, Vol. XXXI. 1847, p. 191. With respect to determining the height of 
clouds, Captain Abney, F.R.S., had recently successfully applied photography 
to this purpose. Two cameras, at a known distance apart, ana in electrical com- 
munication with each other, to enable the photographs to be taken simul- 
taneously, were placed so as to obtain different views of the same cloud, and its 
height was ascertained by a comparison between the two photographs. The 
force of the wind on kites was enormous, and he had read in the Boys^ Otrni 
Paper J Vol. III. p. 57, that kites had been used in 1827 for drawing carriages on 
common roads, and a journey had been made from Bristol to London in a 
vehicle drawn by their aid at a rate of twenty-five miles per hour, the kites 
being steered by strings attached to their wings. 

Mr. Lecky said that a journey from Bristol to London in a carriage drawn by 
kites was made in the year 1862. 

"The Meteorology op Mozufferpobe, Tirhoot, 1881." By C. N. 
Pearson, F.M.S. (p. 26.) 

Mr. S. G. Denton, F.M.S., exhibited a number of Thermometers which were 
said to be not subject to change of lefo* 
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t)£CEHBER 20th, 1882. 

« t ' ■ * * 

Ordinary Meeting* 
•JoHn Knox LauoATON, M.A., F.R.G.S., F.R.A.81, President, in the Chalf. 

Richard I^add, 106 Sandgate Road, Folkestone ; 
Alfred Eley Preston, Belle Vue, Manningham. Bradford ; and 
Alexander Williamson Stirling, M.B., Westfield House, StapletOn, 
were balloted for and duly elected Fellows of the Society. 
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Capt. J. C. DE Brito Capello, Director of the Observatory of the Infante 
don Luiz, Lisbon ; and 

William Ferrel, M.A., U. S. Coast Survey, Washington, 
were balloted for and duly elected Honorary Members of the Society. 

Mr. J. S. HardIng and Mr. H. S. Wallis were ai)pointed Auditors of the 
Society's Accounts. 

The following Papers were read : — 

"Popular Weather Procjnostics." By the Hon. Ralph AuERCBOMiiY, 
F.M.S., and William Marriott, F.M.S. (p. 27.) 

" Report on the Phenological Observations for 1882." By the Rev. 
T. A. Preston, M.A., F.M.S. (p. 47.) 

Mr. J. S. Dyason, F.M.S., exhibited (1) twenty sketches of typical clouds 
in monochrome, and (2) a series of sketches of skies and clouds, in oil and water- 
colour, made mostly in the North-west of London during 1882. 



CORRESPONDENCE AND NOTES. 
Comparison of Thermometer Screens. 

The " Report on the Experiments made at Strathfield Turgiss in 1869 with 
Stands or Screens of various patterns, devised and employed for the exposing of 
Thermometers, in order to determine the Temperature of the Air," by Mr. P. 
Gaster, has just been published by the Meteorological Office.* These experi- 
ments were started at the instigation of Mr. Symons, who obtained a grant irom 
the Royal Society to defray the cost of the same. The observations were carried 
on at Strathfield Turgiss by the Rev. C. H. Griffith, who took readings of all the 
instruments at 9 a.m., 3 p.m., and 9 p.m., from November 1868 to April 1870. 
The screens experimented with may be classified as follows : — 

Open Screens : — Glaisher, James, Lawson, Pastorelli, and Stow. 

Intermediate Screens : — Griffith and Martin. 

Closed Screens : — Kew and Stevenson. 

Wall Screen : — Morris. 

A thermometer suspended in the open air at a height of 24 ft. above the ground, 
and an aspirated thermometer placed on the Lnwson stand, were also used. 

From an examination of the monthly means of temperature grouped according 
to the state of the weather, the following broad features come out cleai'ly : — 

1. That in winter, and especially in overcast weather, when the sun's power 
is slight, and when terrestrial radiation is greatly checked, the indications of the 
stands agree very closely. 

2. That as the sun's power increases, and during clear bright weather at 
nights, considerable differences manifest themselves, the open screens (and 
especially Pastorelli's and Lawson's), when compared with the closed screens, 
giving indications considerably in excess during the day, and in defect during 
Qie night. 

3. That certain irregularities noticed from time to time are probablv 
dependent on rapid changes of temperature during clear weather, and which 
occur during the time necessarily occupied in reading so many sets of instra- 
ments ; while there are others on which the present series of experiments throw 
no light. , 

4. That the freely -suspended thermometer gives readings in excess of the 
closed (and often of all) screens during the day, but agreeing very well with the 
closed screen at 9 p.m. 

1 thtt (kuatt^l^ tfeathdr Jiwjtvrt 1879, Appendix tl., London 1882. 4to* 
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5. That the aspirated and non-aspirated thermometers read considerably 
higher than those in the closed screen (often higher than those on any screen) 
during the daj, and lower at the night observations. 

The foUowmg conclusions are drawn from the indications of the daily maximum 
and minimum temperatures : — 

1. In most of the winter months slightly higher maxima and lower minima 
temperatures are recorded on the open and Griffith*s stands than in the closed 
stands. 

2. The difference increases as the sun*s power increases, so that while in 
winter^ the values for maximum temperatures, in the more generally used of 
the open stands (t.6. Glaisher^s and James"), differ only a few tenths of a degree 
from those given by the closed stands, yet in summer the mean difference 
•exceeds 1^*5, and on mdividnal occasions is still greater. 

3. That the difference between the minima in winter as compared with 
summer is not so large as the corresponding maxima. 

4. That the mean ranges in Pastorelli^s, Lawson*s, and Griffith's stands are 
far greater than in the closed stands, and are also greater than in other open 
:8tands. 

5. That the indications in the Kew and Stevenson's stands (the only closed 
stands tried) agree closely, the range being only slightly less in the former 
than in the latter during summer. 

6. That the maximum readings in Martin's screen are very similar to those 
an the closed screen, except in the height of summer, when the former are 
higher. The minima are usually higher than in the closed screen. 

7. That the wall screen (except when affected by the direct solar rays) is 
slaggish, giving maxima considerably below, and minima considerably above, 
the screens in the open. 

8. The suspended thermometer gives indications in excess of those in the 
closed, and in most of the open, screens so long as the sun is shining, but at 
^ p.m. its readings agree closely with those in the closed screens. 

As the instruments on the open stands are most exposed to radiation and the 
reflection of heat, Mr. Gaster came to the conclusion that these are faulty in 
recording too large a range of temperature. He, therefore, chose the closed 
screens as standards, with which finally to compare the readings in the other 
stands. Looking at the close agreement of the two specimens tested, and their 
^comparative bulk and expense, he has concluded that Stevenson's screen is 
better adapted than any of the others for registering the temperature of the air. 

Comparison op Standard Barometers op Foreign Scientific Institu- 
tions WITH the Normal Barometer of the Meteorological 
Central Office of Italy, by Dr. Giro Chistoni. 

Dr. Chistoni* has compared the standard barometers at the principal observa- 
tories of Europe, and taking the absolute standard of St. Petersburg as the basis 
for his comparison, he finds their en*ors, relative to tliis instrument, are as fol- 
lows : — 



Barometer. 



Hamburg, Fuess, No. 9 

„ Fnesfl, No. 5 

„ Faess, No. 10 

Berlin, Old Standard, by Greiner 

Copenhagen, Jiinger ,•••.«.• 

Borne, Delenil, No. 6 

Stockholm, Pistor and Martins, No. 579 
Vienna, Pistor . 



Mm. 



Ins. 



-0-35 


— 0*0138 


-0*14 


-0-0055 


— 0*22 


—0*0087 


— I'l6 


— 0*04.60 


— O'll 


— 0*0043 


— 0*22 


-0*0087 


O'OO 


0*0000 


-0-I7 


— 0*0067 



^ Jammy is qaite ezoepiional to the other months ; in that month the maxima are lower on the 
OUiahcr'B than on the Stevenson's stand. 
^AnmlidMaMeteorologia. Fartcl. 1881-1882. 4t0. 
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His first comparison with the Kew Standards was an indirect one, made bjmeaii» 
of a Negretti and Zambra's Standard, No. 1042, which he found at Pesaro, and 
which hSd been compared at Kew in 1877. By means of an indirect comparison 
of this instrument with the Standard, Deleuil No. 6, at Rome, he found the error 
of the latter, so referred to the Kew Standards, to be — 0*23 mm. ( — (HXy90 in.)e 
Subsequently, Professor Tacchini conveyed another barometer directly to Kew, 
and this, when compared with the Roman Standard, indicated the difference be- 
tween the two instruments to be — 00 9mm. ( — 0'0076 in.). From these two com- 
parisons he assumes the true error of Deleuil to be —^21 mm. (—0*0084 in.). 
Having already determined the error of that instrument referred to the St. 
Petersburg Standard to be — 0*22 mm. ( — 0*0087 in.), he concludes that the two 
absolute Standard Barometers of Kew and St. Petersburg perfectly agree, 
and taking into account possible error of reading the instrument at Biome, 
^^ they cannot differ between themselves more than half the tenth of a millimetre 
(-002 in.).** With the absolute Standard of the College de France he found the 
error of Deleuil No. 6 to be — 0*18 mm.(— 0*0071 in.). Hence he also concludes 
that the absolute Standard Barometer of the College de France perfectly agrees 
with the absolute Standards of Kew and St. Petersburg within the limits of the 
half tenth of a millimetre ( — *002 in.). 

Finally, he concludes that the mean error of the Standard of the Central Me- 
teorological Office of Ital^ is — 0*20 mm. T— 0*0080 in.), and that this is entirely 
due to the ivory pointer m the cistern of that barometer. 

A subsequent comparison with the Kapeller barometer of the Meteorological 
Institute at Vienna showed that instrument to have an error of HrO*06 mm. 
(+0*0024 in.) within the limits of half a tenth of a millimetre. 

G. M. W. 
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Akesicam Journal of Soiemob. Vol. XXY. January, 1888. 8to. 

Contains : — Contributions to Meteorology, by Prof. E. Loomis. Eighteenth 
Paper, with a map (18 pp.). In this Paper the author deals with : 1. Mean 
annual rainfall for different countries of the globe. A table is given showing 
the mean annual rainfall at 323 stations ; and with the aid of these new 
materials, Prof. Loomis has prepared a revised rainfall map of the ^lobe. 2. 
Relation of rain areas to areas of low pressure. From this discussion it appears 
that cases of very heavy rainfall in Europe almost invariably occur within or 
near an area of low pressure, but a great rainfall is frequently due to a local 
cyclone of moderate extent formed within or near to a4arge area of low pressure. 
These rainfalls most frequently occur on the east side of an area of low pressure. 

Annali della. Metbobolooia. Parte I. 1881. 4to. 1882. 

Contains : — Osservazioni dei Temporali raccolte nel 1880 e relativo studio pel 
Dr. C. Ferrari (256 pp. and 40 plates). This is an elaborate discussion of the 
thunderstorms which occurred in the provinces of Piedmont, Liguria, Lombardy, 
Venetia, Emelia, the Marches, Tuscany, Umbria and Latium. Observations were 
collected from 574 stations. The period discussed was from April 90th to 
September 17th, 1880. 

Annuaibe de la Booi&Tt M]ftT£oB0LooiQUE DE Fbance. 80me Annfe, 1882. 
Mars. 4to. 

Contains : — Note sur une observation barom^trique faite le 17Janvier 1882, 
h Poitiers, par M. de Touchimbert (2pp.). — Note sur Fhiver de 1881-1882, par 
M. E. Renou (2 pp.^. — Manuel de la provision du temps k Bar-le-Duc, par M. 
Poincar6, 2me partie, chapitre 6, Pluies et neiges (5 pp.). — Variations de la 
temperature avec Taltitude dans le bassin de la Seine, pendant la p6riode des 
hautes pressions du mois de Janvier 1882, par G. Lemoine et A. de Pri§audeau 
(2 pp.). 
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A8800UZZONS MsTEOBOLoaioA Itauana. Atti della Pbiha Riunione 
Meteobolooiga Itauana pubblioaii per cara del comitato Direttivo 
Ftovrisorio dell' ABsooiazione. 8to. 1881. 185 pp. 

This is a report of the proceedings at the first gatliering of the Italian 
Meteorological Association, which was neld at Tarin from September 1st to 4th, 

1880. The appendix contains a number of papers, amonff which are : — Discorso 
di apertnra del P. F. Denza (9 pp.). — Salle osservazioni delle nnTole del Prof. H» 
Hildebrandsson (3 pp.) — Sui fenomeni periodici che saccedono nella vita delle 
piante e degli animali del Dr. C. De Giorgi ^13 pp.). — Sol servizio dei temporal! 
in Italia nelqainqaennio 1876-80, del Frot. P. Frisiani (5 pp.). — Proposte sulle 
determinazionl altimetriche, del iSrof. Q-. Marinelli (4 pp.).— -Nefoscopio del P. F» 
Cecchi (6 pp.). — ^Nefodoscopio del Prof. C. Fomioni (3 pp.). 

BoLETiK DA SoGiEDADE DE Geoobaphia db Lisbga. 8a Sorie, Nos. 5-6. 
Svo. 1882. 

CkMitains: — Observatorio Meteorologico de Loanda. Observacoes de 1879- 

1881, por G. G. Coelho (25 pp.). The results of these three years observationa 
abow that the mean annual temperature is 73*''4, and the rainfall 12*5 ins. The 
manmum temperature during tne period was 89^*1 on November 25th, and the 
minimum 56°'3 on June 23rd and 24th, 1879, and August 7th and 23rd, 1880. 

Bxjuletin de la Sooi6t£ Eh^diviale de GiiooBAPHiE. S^rie ILne. No. 2» 
8to. 1880. 

Contains :«-Sur la n6cesBit6 d'^tablir des stations M^t^oroloeiques en Egypte,. 
par S. £. Mahmoud-Pacha>el-Falaki (4 pp.). The author calls attention to the 
lack of meteorological observations in Egypt, and recommends the establishment 
of five stations, viz. one of the first order and four of the second order. 

GiEL ET Tebbb — ^Reyub populaibb d*Astbokomib et de M]6t^oboi.ooib» 
Troisidme Aim^. Nos. 17-22. November 1882 — January 1888. 8vo» 

Contains : — ^Une particularity de Taurore bor6ale du 2 Octobre 1882 (8 pp.y — 
Les inondations de Novembre 1882 (3 pp.). — La provision du temps (10 pp.). — 
L*aurore bor§ale du 17 Novembre, 1882, en Belgique (3 pp.). — Observations de 
Naages (4 pp.). 

Elbhentabt Meteoboloot. Bt Bobebt H. Sgott, M.A., F.B.S., Secre* 
tary to the Meteorological Coimcil. With nomeroas illnatrations. In- 
ternational Scientific Series. Vol. XLYI. 8vo. 1888. 408 pp. 

This book has been compiled in order to supply the long felt want of a simple 
text-book of Meteorology. The work is divided into two parts. Part I. after a 
short preliminary notice of the earth itself, and its atmosphere, gives a description 
oi the various instruments and the modes of using them; while Part 11. is 
devoted to an account of the geographical distribution of the different phenomena. 
The book is illustrated by forty-four engravings and eleven plates. 

Gu Studi in Italu. An. V., fiisc V., Vol. I. 1882. 8vo. 

Contains : — ^La Meteorologia e laFisica Terrestre al III. Congresso Geografico 
Internationale di Venezia, Relazione del P. F. Denza (27 pp.). 

Joubnal and Pbogebdinos of the Botal SoasTT OF New South Wales,. 
1881. Vol. XV. 8vo. 1882. 

Contains :•— The Climate of Mackay, by H. L. Roth (20 pp.). Mackaj is a 

g>rt on the East coast of Australia, in the colony of Queensland on the Pioneer 
iver, the centre of a rich and thriving su^ar-growing district The author 
gives a summary of the observations made during the five years 1876 to 1880. — 
The Appendix contains an Abstract of the meteorological observations taken at 
the Sydney Observatorv (12 pp.), as well as a Rainfall map of New South Walea 
for the year 1881, by H. C. Russell. 
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New South Wales in 1881 : being a brief statisiioal and deseriptive aeconnt 
of the Colony np to the end of the year, extracted chiefly from Official 
Becords. Published by Authority. Compiled and edited by Thomas 
BicHABDS. Second Issue. 1882. Bvo. 144 pp. and Map. 

The climate is referred to as follows : — Great diversity of elevation and a 
stretch over nine degrees of latitude at a favourable distance from the Equator 
offer every variety of temperature and humidity in New South Wales, from the 
cold of the North of Scotland to the warmth of Southern Italy ; the mean shade 
temperature of Sydney is 62^*6, and is very near the mean temperature of the 
"Colony. With regard to moisture, which is such an important factor in climate, 
one may enjoy the balmy and humid air of the Clarence which is tropical in its 
•character, or the bracing climate of the Tablelands, with a mean temperature of 
•55°, and a minimum sometimes down to 22°, and the attendant abundant snows 
of winter ; but not a single locality in the whole expanse can be pronounced 
unhealthy. So pure is the atmosphere in the districts where the thermometer 
shows the highest readings that the heat is never intolerable, whilst during at 
least six of the twelv^e months the climate is delightful. Dry seasons come in 
this as in other countries at uncertain intervals, but the settlement of the interior 
is not only increasing the water in creeks and rivers, but bringing with it such 
a multitude of reservoirs for preserving the abundant rains, and of wells for 
getting water from below, that droughts are no longer the terror they used to be. 

Pbooeedings of THE BoYAL SooiETY. Yol. XXXTV. No. 222. 1888. 6vo. 

Contains : — Sun-spots and Terrestrial Phenomena. I. On the variations of 
the daily range of atmospheric Temperature, as recorded at the Col4ba Obser- 
vatory, Bombay, by C. Chambers, F.R.S. (17 pp.). — Monthly means of the 
highest and lowest diurnal Temperatures of the water of the Thames, and com- 
parison with the corresponding Temperatures of the air at the Royal Obser- 
vatory, Greenwich, by Sir G. B. Airy, F.R.S. ^9 pp.). These observations extend 
over a period of thirty-five years, and were taken at the ' Dreadnought ' Hospital 
Ship off Greenwich from 1844 to 1870, and at a police-ship moored in Blackwall 
Reach from 1871 to 1879. The results show that the mean temperature of the 
Thames water is higher than that of the Observatory thermometer by l°-5, but 
the difference is not uniform through the year. The tide appears to have but 
little effect upon the temperature, as the mean daily range is only 2^*1. Sir G. 
Aiiy does not imagine that the tidal action has any beneficial effect on the climate 
of London, except that probably the agitation of the water produces mechanical 
agitation of the air, and thus destrovs injurious stagnation. — Report of the Kew 
Committee for the year ending October 31, 1882 (23 pp.). 

Symons*s Monthly Meteobolooical Magazine. November 1882-Janaar7 
1888. Vol. XVn. Nos. 202-204. 8vo. 

Contains : — Is the Royal Charter Gale periodic ? (2 pp.). — On the origin of 
Hail, by Prof. T. Schweaoff (translation) (6 pp.).— Hailstorm at Ober Grainan, 
Bavaria, 4th June 1882, by Col. M. F. Ward (4 pp. and 2 plates).— The recent 
AurorsB (3 pp.). — ^The recent floods in Western Europe (6 pp.). 

The Weatheb of 1882 as obsebyed in the Neiohboubhood of London, 
and compared in all respects with that of an average year. By £dwabd 
Mawley, F.M.S., F.R.H.S. With Tables of Daily Observations and a 
Diagrani. 8vo. 1888. 76 pp. 

The author summarises the chief features of the year as follows : — During the 
greater part of the first two months the barometer remained singularly high, and 
on January 18th attained a point unprecedented in this country. These mild 
winter months were followed by three other warm and bright ones ; indeed last 
spring, taJcen as a whole, was a most genial and brilliant season, though unfor- 
tunately marred by a gale which, as regards its injurious effects on the blossoms 
and foliage of trees, is perhaps unparalleled. With the advent of summer there 
•came, however, a complete change of weather, each of its tluree months proving, 
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in a greater or less degree cold, dull, damp and windy. October was a particu- 
larly wet month, and after this to the close of the year rain fell almost every day. 
The clearness of the atmosphere in November and its freedom from fogs were 
very nnjisual, while equal terms of unseasonably cold and mild weather at its 
commencement and close marked the last month of the year. Taking 1882 as a 
whole, the chief features were its long sustained damp and windy atmosphere. 

TsaNttAonoNS of the Hebtfobdshibb Natubal History Societt and Field 
Club. Vol. n. Part 2. November 1882. 8vo. 

Contains : — Meteorological Observations taken at Throcking, Herts, during the 
year 1881, by the Rev. C. W. Harvey (8 pp.). — Meteorological Observations 
taken at Wansford House, Watford, during the year 1881, by John Hopkinson 
(7 pp.).— Report on the Rainfall in Hertfordshire in 1881, by the Rev. C. W. 
Harvey (7 pp.). — Report on Phenological Phenomena observed in Hertfordshire 
during the year 1881, by John Hopkinson (9 pp.). — Notes on Insects observed in 
Hertfordshire during the year 1881, b^ Miss £. A. Ormerod (3 pp.).— Notes on 
Birds observed in Hertfordshire during the year 1881, by Jonn S. Littleboy 
(9 pp.). 

ZeITBGHBIFT deb ttSTEBBEIOHISOHEN GeS ELLSO HAPT FUB METEOBOLOaiE. 

Bedigirt von Db. J., Hann. XTH.-XYIII. Bande. November 1882- 
Janner 1888. 8yo. 

Contains : — Beitrag zu der Periodicitat des Polarlichtes, von Prof. H. Fritz 
(5 pp.). — Berechnung der Niederschlagsmengen bei Mischung feuchter Luft- 
raassen von verschiedener Temperatur, von J. M. Pemter (6 pp.). — Phanolo- 
gisches, von Prof. H. Hofimann (4 pp.). — J. Hann fiber den Fohn in Bludenz. 
fiesprochen von Ur. W. Koppen (7 pp.). — Ueber monatliche Barometer- 
schwankungen, von Dr. W. Koppen (13 pp.). — Ueber ( die Anwendung der 
Bessel'schen Formel in der Meteorologie, von Prof. K. Weihrauch (19 pp.). 
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An Address dsuvebbd at the Annual Genbbal MEETiNGhi Janvaby 17th, 
1888. Bj John Enox Lauohton, M.A., President. 

The Eeport of the Council which has just heen read, has very fally informed 
you of the present state of the Society and reminded you of its work during 
the past year. You will prohahly also have noticed that, in that Report, the 
Council has asserted the necessity and value of its action with respect to the 
observations taken under the Society's auspices. For myself, I feel no 
doubt about the matter: the discussion of observations and the elabora- 
tion of theories must be the work of the individual student ; in that, the 
Society, in its corporate capacity, can render little help; but what the 
Society can do, what it ought to do, what, to a great extent, I am 
happy to say, it does do, is to provide the observations without which 
no discussion is possible, no theory can have a secure foundation. This, 
it seems to me, is the proper work of the Society ; for this, collective 
effort is needed ; and whether by means of its own observers, by the industry 
of its own staff, or by the friendly relations which it maintains with other 
kindred societies, this is the work which the Society is doing, even with a 
heavy strain on its very limited resources. 

No doubt observations accumulate. Many of them may perhaps never 
be used ; but it is impossible to weed these out beforehand ; they must all 
grow together ; and by-and-by, when the true theories of climate, of season 
and of weather are being worked out in minute and exact detail, we, or those 
who come after us, will reap the meed of self-approval, in the feeling that our 
steady labours have cleared the way to the result; and that the man 
— whether his name is to be any of those which even now are household 
words to the meteorologist, or some combination of letters yet unknown to 
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fame — this man who shall solve the great problems before as, must rest his 
calculations on data which we, and our sister societies in different parts of 
the world, have collaborated and collected. 

I may thus permit myself to express my special gratification that we have 
been able to take the double series of observations at Boston : I cannot 
doubt that, even now, when these observations come to be discussed, Uie 
result will be in a very high degree interesting and important ; and, though 
differing in nature, worthy of being compared with that splendid work which 
the Meteorological Office is now engaged in with respect to the weather of 
the North Atlantic, or with what we may hope from the summit of Ben Nevis 
when our energetic Fellow, Mr. Wragge, or his successor, has been able to 
continue his observations through the stormy months of winter. 

It is not, however, only in taking and supervising these ordinary observa- 
tions that the work of the Society lies. Other observations, of a more 
exceptional, and more costly nature, ure urgently needed; observationa 
beyond the power of the Society to undertake, but in starting which, it 
might perhaps serve as the fulcrum or point of support for that lever of 
public opinion which is wanted to raise the requisite funds. Money is the 
great need : but when a country such as this, with a larger shipping interest 
than all the rest of the world three times told, and with its farmers eaeh year 
crying out on the failure of the hay and of the harvest, thinks that the 
Meteorological Office is adequately maintained by a yearly grant of £15,000 
— or one-tenth of that assigned by the United States — the rousing of public 
attention is a need still greater. This is a work fairly within the province 
of our Society. But besides this there are other points bearing on practical 
meteorology concerning which it may be required to express an opinion ; 
points about which there is confessedly diversity, difficulty or obscurity ; and 
in which the weight of authority may guide or suggest even where it does 
not rule. 

You are already aware that, during a considerable part of the past year, 
my own studies have been directed towards Anemometry, the historical 
results of which have been laid before you in a recent number of the 
Quarterly Journal, In pursuing these studies I have been continually 
reminded not only of the extreme uncertainty in which we are respecting 
the force or velocity of wind, but also of the curious license which prevails 
among observers of these elements. There is no recognised standard 
anemometer. I do not know that there is any really trustworthy com- 
parison between different anemometers. It has, for instance, been shown 
that the pressure of wind on a plate does not vary as the area ; but nothing 
has ever been certainly determined as to the measure or the cause of the 
Irregularity, which may be due to the very unequal force of the direct 
stream-lines of the wind, or to the very different nature of the deflected 
currents, or to the different degrees of the vacuum in rear of the plates. It 
has, again, been shown that an oblong plate, a square plate and a round 
plate, of the same area, do not register the same pressure ; and though it has 
been conjectured that the difference is due to the difference in the perimeter. 
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whieh is less for a circle than for a square, less for a square than for an 
oblong, I do not think it has ever been proved by direct experiment, nor 
do I think it has ever been determined whether the differences are always 
in the same direction. It would be very easy, by scalloping the edge, to 
increase the perimeter almost indefinitely, without seriously disturbing the 
compactness of the area : does such scalloping affect the indicated pressure 
in any regular way ? and why should one length of perimeter be preferred 
to another f why should one unit of area be preferred to another ? 

The earlier pressure-plates, as used by Bouguer, were 6 ins. square, that 
is, with an area of one-fourth of a foot; those used by Mr. Osier — as also by 
Mr. Cator — are, I belioTe, all circular, but with an area varying, in different 
instruments, from one foot to four feet. As the plates have been changed 
backwards and forwards, without any special care, we have no guarantee what- 
ever that the observations are comparable amongst themselves. 

Mr. Osier is, however, of opinion that the pressure-anemometer, with 
whieh his name is associated, does show the actual pressure within very 
moderate limits of error : Professor Stokes, on the other hand, is of opinion 
that it rasters 80 per cent, too much. That the trained scientific acumen 
of the one should be at variance with the long experience of the other, and 
tbat-we should have no means of determining which is correct, but are left to 
pin our faith on the personal authority of one or the other, is not a satis- 
factory state of things. Professor Stokes is willing to consider a simple 
Lind's tube as giving a standard measure of wind-pressure, and it is from 
this that he derives his estimate of the error of the ordinary pressure-plate ; 
but is it quite certain that the assumed hydrostatic standard does not register 
too low ? that a measurable amount of pressure is not absorbed by the 
bend at the mouth, or by the friction against the sides of the tube ? 

The coefficients of Bobinson's Anemometers are in the same state of un- 
certainty. That they differ with the length of the arms and the size of the 
cups, is known ; it is also known that they differ in a strong gale and in a 
gentle breeze ; presumably in every different wind that blows : but hitherto, the 
only practical application of this knowledge is that the arms are made of 
every possible length, the cups of every possible size, and that one coeQcient, 
8, is used for all instruments under all circumstances. I do think it time 
that meteorologists should decide some of these questions ; and that, by 
adopting some standard instrument, with positively determined coefficients, 
with some defined exposure, and at some definite height, they should agree 
on what is meant by wind-pressure or wind- velocity. As it is, speaking 
generally, the observations taken at different places, or even those taken at 
the same place with winds from different directions, are not comparable ; nor 
are they such as at any future time can be compared with any future standard. 
I had at one time hoped that it might fall to the Council this evening to an- 
nounce to you that it had been able to undertake a systematic investigation of 
this vexed and most impnrtnnt problem : but, as you have already heard, it has 
been found necessary to postpone this for the present. I trust only for the 
present, and that, before very many anniversaries, the Council will have 
some more satisfactory intelligence to convey to you. 
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ThAre is another point closely related to anemometrj) which may, by 
some, be considered of almost more direct meteorological interest than the 
pressure or velocity of wind as we ordinarily understand the word ; of wind, 
that is, near the snrface of the earth. It is, of course, such wind that blows 
down our trees or our chimneys ; that swells the sails of our ships, or oc- 
casionally hurls those ships to destruction : it is such wind that broods over 
the ocean, and bearing thence its warmth and its moisture, gives rise to some 
of the most marked peculiarities of our climate. Everywhere indeed are 
climatic changes effected by the wind ; and heat or cold, dryness or humidity, 
sunshine or cloud, would all seem to depend more directly on the wind than 
on the season of the year. 

I dwell on this, because it has been distinctly overlooked by a popular 
exponent of science, who, in a lately published article^ which I daresay most 
of you have read, has argued that the cold snaps with which we are 
disagreeably familiar, are probably due to the passage of the Earth, in its 
orbit, through a meteoric shadow. It is not for me, on an occasion 
like the present, to examine in detail into this theory, which may 
possibly commend itself more to the astronomer than to the meteorologist : 
but I may be permitted to remind you that in England and in Western 
Europe the cold spells in April, in May, and in June are introduced and 
accompanied by a North-east wind ; and that in Paraguay and the valley of 
the Amazon the cold spell in May or June is, in a similar manner, accom- 
panied by a Southerly wind : in each case the cold is immediately due, not to 
the hypothetical shading of the sun*s warmth, but to the actually observed 
intrusion of cold air from polar regions, or possibly from upper strata. 
Whether the supposed microscopic meteors have anything to do with this 
intrusion of cold air, or with the change of wind which produces it, is a 
question which has not come within the scope of the Paper to which I refer. 

It is then, in this way, not only from its relation to the necessities of every- 
day life, to the requirements of the architect, the engineer and the navigator, 
but also from its close connection with weather changes, and from its strongly 
marked climatic effect, that every inquiry about wind, — ^by which we com- 
monly mean the movement of air in the lower strata of the atmosphere, — ^has 
a very great claim on our attention. But in addition to this, the inquiry 
into the movement of air in the upper strata is calculated to throw light on 
the theory of cyclones, and other important problems of atmospheric circula- 
tion. We all know the attention which, for several years past, our Fellow 
and late Vice-President, the Rev. W. Clement Ley, has paid to this branch 
of meteorology, as illustrated by the movements of clouds, and the very 
great stress which he lays on cloud observations. It is, perhaps, impossible 
to over-estimate the value of these observations ; but in interpreting them, 
and seeking for a guide to their true meaning, we are met by the difficulty 
that we rarely know the^ height of the clouds, and that it is practically im- 
possible to measure it. 

1 ** The Earth in Meteoric Shadow,'* by B. A. Proctor : in LongmanU MagoMtnt, De- 
ember, 1882. 



president's addbess. 75 

For the use of cloads as weather prognostics, the knowledge of the ahso- 
late height is not of the first importance ; and Mr. Ley, hy the aid of a life* 
long experience, would seem to manage very well without it. For questions 
of movement, however, and of the translation of large volumes of air, it is 
desirable not only to have at our command something more convenient than 
clouds, but to be able to determine the exact height at the moment of 
observation. 

The summits of mountain peaks are clearly of very exceptional utility ; 
nor can the wind, which passes over them, be considered perfectly free from 
the friction of the earth's surface, or from the deflection caused by the moun- 
tain masses. Balloons, again, which have been taken advantage of for this 
purpose, and have, from time to time, given extremely valuable indications of 
the velocity of wind at a high level, are too costly for general and frequent 
use. Mr. Archibald has also proposed attaching small current-meters to kites ; 
but I do not know that his proposal has as yet taken any definite form. 

Attempts too have been made, amongst others by Mr. Thomas Stevenson, 
by Dr. Yettin, and within the last few days by Mr. Archibald,^ to calculate 
the velocity of the air at a height, by assnoiing a certain law of variation. 
Mr. Stevenson supposes the velocity to vary directly as the height ; and 
observing the velocity at some comparatively low level, as for instance at a 
height of 50 feet, would calculate the velocity at any other required height 
by simple Rule of Three. To this Mr. Archibald objects that the results so 
obtained are much greater than the means observed at Berlin ; and proposes 
instead the law that the velocity varies as the fourth root of the height, — a 
rule which does indeed give results closely approximating to the observations 
specially referred to, but is not so successful when compared with other 
observations. For the fact, as it seems to me, is that there is no such con- 
stant proportion : we have sometimes an almost perfect calm near the surface 
of the earth, whilst, far overhead, a furious gale is blowing ; and sometimes 
we have a strong wind near the surface whilst overhead the air has little 
or no motion : readers of Professor Piazzi Smyth's Teneriffe will remember 
some curious and strongly marked instances of this. Again, we very com- 
monly see by the drift of the clouds, that the wind of the upper strata has 
a direction different from that of the surface, or even opposite to it : and no 
formula, simple or complex, can embrace these widely differing cases : there 
is nothing to be relied on but actual observation. 

But with the exceptions of clouds, mountain-peaks and baUoons, no ob- 
servations of upper currents have been attempted before the early days of this 
last year, when, on the suggestion of Mr. Francis Galton, and at the request 
of the Meteorological Council, Captain Noble of Elswick made a few experi- 
ments which seem to hold out a promise of leading to most interesting 
results. 

A light field piece, firing a 6-lb. shell, was mounted at an angle of 75°, 
this being the greatest elevation that was considered consistent with safety. 

1 Nature (J&n. 11.) Vol. xxvii. p, 243, 
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By fitting the shells with time fuBes of different lengths, it was fotind that 
they might he hnrst at any wished-for height ; and they were actually so 
hurst at heights varying from 2,600 fb. to 9,500 ft., the height being oalea- 
lated pretty exactly hy the observed angle of the smoke-cloud at the moment 
of biursting, and the time-interval from the sight of the cloud to the sound of 
the explosion. There would be no difficulty in obtaining still greater heights 
by using a larger gun, though, of course, at an increased expense ; but the 
possibility being once established, it was not thought necessary to prove the 
extreme limits. Neither, as I understand, have the experiments as yet been 
carried further, nor any observations of velocity been made : I believe the 
course of public affairs during the summer and autumn has prevented our 
guns being used as mere harmless anemometers. Even so, however, we 
cannot but recognise the great advance in our knowledge of the movements 
of upper currents which is foreshadowed by this method of causing a small 
well-defined cloud to be sharply formed under circumstances which permit of 
its path being followed and measured with the utmost precision. 

The subject of wind is so closely connected with that of barometric pres- 
sure, that I am led by an easy transition to offer some remarks on certain 
aspects of that branch of our science. Perhaps no meteorological element 
is more constantly observed than this : I believe none is less understood. I 
do not specially refer to the many thousands of simple-minded men and 
women who look on the barometer as a weather glass, and pin their faith to 
the absurd legend with which makers will persist in spoiling the faces of their 
instruments : I refer rather to all meteorologists — men who really have de- 
voted some study to the barometer and its indications. 

I fear, for instance, that we are all very much in the dark as to the causes 
of change in barometric pressure. We may speculate — ^we may believe ; 
but do we know ? For myself, I am in no humour to dogmatise : the con- 
clusions I have arrived at are not those of men whose opinions I am bound 
to respect. By a reference, on the one hand, to the high barometer in the 
sweltering and humid climate of the upper valley of the Amazon, — to what 
Maury and other American writers have spoken of as the barometric anomaly 
at the foot of the Andes,— or on the other, to the low barometer amidst the 
ice-fields of high Southern latitudes, I had persuaded myself that the old idea 
that barometric pressure was merely a question of the weight of the atmo- 
spheric column, depending mainly on the temperature, was now happily 
exploded ; but I find Mr. Buchan, in a paper only just published,^ saying : — 
** The influence of the land is to lower the pressure in the warmer months, 
and to increase it in the colder months of the year, just as takes place on a 
large scale over the continents of the globe during the summer and winter 
months." I am compelled to dissent from the inference, though I do so not 
with any idea of now discussing the question, but rather as illustrating the 
nncertainty of which I have spoken. 

1 ^ Mean Atmospheric Pressure of the British Islands," in JounuU of the SeoUith 
Meteorological Soeiity (1882), vol. vi. p. 12. 
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I would not, of course, be understood as holding that temperature and 
humidity have nothing to do with the barometric pressure, but rather as 
belieying that the temperature and humidity observed near the earth*s sur- 
face can seldom be taken as indications of the temperature and humidity of 
the higher strata, and are not a correct guide to any inference as to the 
weight of the atmospheric column. But whatever may be the influence of 
temperature and humidity, I believe that barometric changes are more 
frequently due to the mechanical condensation or rarefaction of the air. I 
believe that very frequently a low barometer shows an actual deficit of air, or 
a high barometer an actual excess ; and I am thus led to doubt whether the 
reduction to sea-level has, in all cases, the meaning which we are accustomed 
to assign it. For comparatively low altitudes, within the same meteorological 
region, the barometric differences due to height may, perhaps, be properly 
enough corrected, and the reduced readings take their place on a synoptic 
chart, though I think even that is doubtful ; but I am utterly at a loss as to 
the meaning of such a synoptic chart for such a region as the western half 
of North America, a chart showing a perfect cyclonic or anticyclonic system 
extending from the Pacific Ocean on the one side to the great prairies on the 
other, with the isobars drawn as accurately as if the mountains, towering to 
a height of some 16,000 ft., had no existence. 

On such a chart I see a centre of high pressure lying over the central 
district of the mountains ; Denver, Pike's Peak, Salt Lake City, within the 
isobar of 80*20 ins. I cannot help asking myself what does this pressure of 
80' 20 ins. mean ? It certainly does not mean an accumulation of air, for on 
the level of this isobar there is no air at all : nothing but rock. But the 
example, once* set, has been contagious ; and, by similar reductions, Professor 
Loomis considers that he traces the passage of centres of low pressure across 
the Bocky Mountains. That a low pressure may occur on the Pacific coast, 
and, a few days later, a low pressure be observed in the Mississippi valley, 
or on the Atlantic coast, is certain enough ; but post hoc is not necessarily 
jnropter hoc, and I am not prepared to admit the deduction which Professor 
Loomis has drawn. 

We do not know sufficient about the pressure at high levels to have any 
confidence in hypothetical isobars ; and the motion of clouds, which Mr. Ley 
has so well described, would seem to show that above a storm-centre of low 
pressure there may perhaps be a centre of relatively high pressure, or con- 
versely, that above the high pressure in the centre of an anticyclone there 
may be a relatively low pressure. If this is so, then the low pressure 
observed at elevated stations ought to be interpreted as an anticyclone, 
rather than as an imaginary cyclone raging within the solid base of the 
mountains. 

But if this is the case, what becomes of our theory of the reduction of the 
barometer from great heights to sea-level 7 or what of our theory for the 
barometric measurement of heights ? 

It is customary to believe that whatever else may be uncertain in meteoro- 
logy, this, at least, is certain, resting on a firm mathematical basis, and 



78 QtTABTEBLY JOtTBNAL OF THE METSOBOLOOIGAL S0CIBT7. 

approved by all mathematicians and physicists, from Laplace to the late 
Clerk Maxwell. Notwithstanding this, I think it is very easy to place too 
high a value on such redactions and measurements. The meteorologists, 
geographers and surveyors of the United States have devoted great time 
and care to the practical investigation of these hypsometrical problems, and 
have been forced to the conclusion, as stated by Professor Loomis,^ that 
*' It does not seem possible, however, by any change of these coefficients to 
modify the Laplace formula so that it may satisfactorily represent the results 
at all of the preceding stations ; or even at a single station for all variations 
of temperature and pressure. . . • There is no doubt that the formulee of 
redaction now employed may be considerably improved ; but it does not seem 
possible that any single formula with constant coefficients should provide for 
the immense variety of conditions which prevail in the neighbourhood of moun- 
tain stations ; and we may be compelled for each mountain region to adopt 
tables founded upon a direct comparison of observations made at stations of 
different elevations and not very remote from each other." 

The fact is that all hypsometrical formulae, however used, are based on the 
assumptions that the successive strata of the atmosphere are in statical 
equilibrium ; that atmospheric pressure and atmospheric weight are the 
same thing ; and that it decreases upwards in regular geometric progression. 
These assumptions, from a meteorologist's point of view, are pure fiction. 
We know that pressure and weight are two very different things, even though 
they may be, commonly, in close relation to each other : and we know very 
certainly, that the atmospheric strata are seldom, if ever, in statical equili- 
brium ; that frequently the curious mixture or alternation of iiot and cold 
strata shows that the first necessities of statical equilibrium have had nothing 
whatever to do with their arrangement. Many instances of this have been 
recorded as observed both in balloons and on mountain slopes. I may, 
however, mention one, of somewhat exceptional nature, which has been 
described to me, from his own personal experience, by Captain Valentine 
Johnson, B.N. 

Li, or about the autumn of 1854, Captain Johnson was the navigating 
officer of H.M.S. Antelope, then off Cape Spartel. He was wakened one 
night by a feeling of suffocation and intense heat, which gave him at once 
the idea that the ship was on fire. He bounded out of bed ; and, with 
nothing on but his shirt, which was wet through with perspiration, he rushed 
on deck. There was no fire ; but, as he found, a hot squall had suddenly 
struck the ship : any exact notes that were taken of it were lost on board 
H.M.S. Bombay, which was burnt in 1864 : but the stifling sensation which, 
in the first instance, awoke Captain Johnson, and which was experienced by 
every one on board, testifies to the extreme heat : and the fact that it dried 
bis shirt almost instantaneously testifies to the extreme dryness : and yet it 
was blowing from seaward. That the air had been heated and dried over the 

1 "Contributions to Meteorology;*' No. 15* p. 15: from the American Journal of 
Science. Third Series, vol. zzii. 1881. 
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Sahara, there could be no doubt ; yet here it was blowing from the sea 
towards the African coast. 

Such an experience is clearly contrary to any idea of stratified equilibrium, 
and tells not only of the local disturbance of temperature and humidity, but 
also— as it seems to me — of disturbance of elastic force and barometric , 
pressure. We know that air will not readily mix with other air which is in 
a markedly different physical condition, e.g. of temperature or humidity. It 
has this property in common with liquids ; such as hot and cold milk in a 
basin, or the Gulf Stream and the United States Coast Current in the Atlantic 
Ocean : and I can conceive that, by reason of this property, a mass of air heated 
to an extreme degree, as over the African Desert, and rendered viscous by this 
heating ; having also its vapour superheated, with an enormous increase to 
its coefficient of expansion; I can conceive — ^I say — that such a mass of 
heated and superheated air may, as one united body, burst through its en- 
velope of cooler air, and by its own elastic force, by its own resilience, bound 
into the upper regions of the atmosphere — pretty much as, on a small scale, 
a jack-jumper or a jumping-frog will bound from the nursery table. I can 
eonceive that this air may retain its cohesion and, to some extent, its elastic 
force, thus differing greatly, in humidity, temperature, specific gravity and 
barometric pressure, from all around it ; and being carried to some distant 
locality by the upper current into which it has intruded, may be rolled along, 
as mud is rolled along by a current of water ; and, when the force of that > 

current dies out, may settle by reason of its specific weight, just as the mud 
of the Thames settles between the North Foreland and Harwich, or as the ^^^ 

mud of the Mississippi has formed the alluvial flats to the southward of New 
Oiieans. I do not say that this is what does happen, but that I can conceive 
it happening : there are perhaps other ways in which a phenomenon, such as 
I have referred to, may be explained ; but whatever they are, they must de- 
pend, to some extent at least, on motion, on some force acting kinetically. 

And whatever may be the exact cause of such phenomena, it is quite 
certain that they occur ; not perhaps very frequently in a manner so marked 
as the one I have described and tried to explain ; but frequently enough, in 
all probability, in a manner less marked, less obvious, but therefore more 
subtle and more dangerous. For if an observer on top of a mountain, or in 
a balloon, finds himself in the midst of a blast as from the mouth of a 
furnace, the observations are, on the very face of them, suspicious : but 
hundreds and thousands of cases may occur in which air from the surface of 
the earth is, in some way or other — no matter how — lifted bodily into the 
upper regions ; and without showing anything very extraordinary in its 
temperature or dryness, may still have an elastic force peculiarly its own, or 
at least very different from that which, according to a mere static theory of 
equihbrium, belongs to the level to which it has been raised. 

Now, of all the various ways in which air may possibly be lifted, the most 
common is probably that arising from the horizontal thrust of wind against a 
mountain slope, which may, and must, and does carry to the top a great 
deal of air which, if left to itself, would stay at the bottom. The rain caused 
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bj the ascent of vaponr-bearing air is a familiar instance of this : it is not 
only that such air is driven to the top of the slope, but that it has a difitinct 
ascensional movement communicated to it, so that it continues to rise after 
it has cleared the summit. The familiar fact that most rain falls not on the 
weather, but on the lee side of hills of moderate height, is a proof of this. 
The celebrated Stye-Head gauge is some way down the slope, Seathwaite is 
at the foot of it, and both are on the North-east side. On the South-west 
side of the ridge, which is Wastdale, the rainfall is nothing remarkable. 

It is then on mountain slopes and mountain summits, more especiaUjy 
perhaps, at moderate altitudes, that we are most likely to meet with such 
stray masses of air : it is just at those places for which we want the reduc- 
tions of the barometer with the greatest accuracy that this element of oncer- 
tamty is most frequent and most probable. 

- But secondly, since for correct reduction or for the calculation of altitude, 
it is necessaiy to have observations at the base as well as at the summit or 
upper station, the question must arise as to the exact value of the lower 
observations. The barometric pressures on opposite sides of a lull, a moon- 
tain, or a mountain range, are seldom tiie same ; owing, perhaps, to the 
mechanical condensation of air on the weather side, or to its rarefaction on 
the lee side ; or, perhaps, owing to the air on one side, by reason of the 
contour of the surface, not having so ready an escape, if from some physical 
cause its pressure is in excess, or not finding so ready a supply, if in defect. 
Most commonly the lower observation can only be made on one side ; and 
that one is determined by convenience, not by meteorological considerations* 
If a great many observations are taken at times extending over a consider- 
able period, and under all possible conditions of weather, the ^ean may, 
perhaps, give results that are approximately true. It is in this way that the 
very elaborate hypsometric observations of the United States surveyors have 
been taken, and their results are no doabt fairly correct : but one set of 
observations taken, as travellers must take them, when opportunity oSers^ 
can give nothing better tiian a rough estimate, except by some locky acci* 
dent. And when, as is very frequently the case, the synchronous observa- 
tions cannot be taken at all, and the height above sea -level is computed by 
reference to some estimated pressure, or to some known mean hundreds ot 
miles away, there is absolutely no goarantee whatever that the results so 
obtained have even a resemblance to the truth. 

The observations made by Mr. Wallace at the mouth of the Bio Negro,^ 
which gave that station at a considerably lower level than Para, afford one 
instance of this. The observations by Erman as he drew nigh to the Sea oi 
Ochotzk, which led him to suppose himself some 400 ft. higher than he 
really was,' afford another. These are historical instances, the first indica- 

1 Travels on the Amaton and Rio Negro, p. 411. Bee also paper on *< The Andes and 
Amazon," by Professor Orton, in SiUiman'a American Journal of Sdmee, 2nd Series, 
Vol. xlri. p. 208. 

* JUiie urn dU Erde, Vol. ii. p. 425. 
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tioDs of thd barometrio peculiarities of these regions ; bat it is impossible to 
say that similar peealiarities, whether permanent or accidental, may not be 
met with to the confusion of the traveller or the meteorologist. 

Such considerations compel me to mistrust a great many of the lines 
shown on isobaric charts. When it is determined to make such a chart, 
with or without sufficient data, the isobar has to go in : there is always a 
temptation to lead it or to bend it in accordance with pre-conceived notions. 
Where the height of a tract of land has not been determined by levelling, it 
may be calculated by the height of the barometer referred to some assumed 
datum ; and, if I am not mistaken, the same observations, especially when 
yery few and uncertain, may at once determine the height, the correction for 
height, and the corrected reading for the isobar. As to isobars which are 
drawn freely enough traversing wide districts that never saw a barometer, 
they are, of course, simply works of imagination. Such, for instance, are the 
isobars across the Sahara or equatorial Africa, the Himalayas, the Boeky 
Mountains, a great part of South America, or the glacier-dad heights of 
Greenland. They stand to meteorology in the same relation as the weather 
predictions in Murphy's Almanac ^ and to geography in the relation of the 
exact details in Gvlliver'a Travels, 

Another and very important phase of the problem is the vexed question 
whether the axes of cyclones are vertical or not. On this there is a very % — "^ 

wide diversity of opinion. An idea that they lean towards the equator, i.«., V ' 

towards the South in the Northern hemisphere and towards the North in the 
Southern, has been, during the past year, again brought forward by Mr. J. 
A« Westwood Oliver,' who thinks that, by reason of such an inclination, the 
Northern (or polar) side of our cyclones is tilted up into the higher regions 
of the atmosphere, and so lost at the surface. The explanation which has ^ 

been given of this supposed tilting is that a cyclone, formed in lower lati- 
tudes, has its axis nearly perpendicular to the axis of the earth, and that, as 
it travels into higher latitudes, its axis, by the principle of the gyroscope, 
moves parallel to itself, remaining perpendicular to the earth's axis, but 
becoming sharply inclined to the earth's surface. To such a theory there 
are many objections, the most apparent and perhaps the most conclusive of 
which is the fi&ct that the cyclones of these latitudes do not, as a rule, if ever, 
eome firom low latitudes. 

My impression is that this supposed leaning to the Southward rests on 
imperfect and insufficient observation ; and that the apparent preponderance 
of the Southern half of our cyclones is due to the fact (as Mr. Archibald has 
clearly stated)' '* that our cyclones are for the most part secondaries, mov- 
ing within the periphery of a large, nearly permanent cyclone, whose centre 
generally lies not far from Iceland, and thus those winds and gradients pre- 
dominate, which would tend to occur in that part of the large cyclone where 
we happen to be situated." I accept this view now as virtually the same as 
the one which I have long maintained ; but it has, on the other hand, been 

1 Nature, Vol. xzvi. p. 222. > Ibid, 
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formerly objected to me, that such a theory of the advance of cyclones would 
ignore the Northern half, which, I was told, is just as strongly marked as 
the Southern. For my own part, I am quite convinced that it is not : bat 
there is, it seems, room for a difference of opinion ; and that room I should 
be very glad to see choked up. 

In opposition, however, to the Southerly (or equatorial) inclination of a 
cyclone's axis, Mr. Ley thinks that he has detected a certain backward in- 
clination, as manifested in the retardation of barometric minima at the higher 
observing stations in the United States : and others again, with whom is 
Mr. Ferrel, think that the inclination, if any, is rather forwards than back- 
wards. But whichever of these is correct ; whether the axis of a cyclone 
inclines forwards, or backwards, or sideways, there is evidently, amongst our 
most capable men, a widespread belief, supported by careful observation, 
that the time of a barometric minimum at an upper level does not coincide 
with that of a' barometric minimum at the earth's surface. The admission of 
this seems to me a fatal blow to the system of barometric reduction, as prac- 
tised in our own and in all other countries. The consideration is a very 
serious one ; but it points to one definite issue, — the necessity of reform. 

I think we have been working long enough on the old lines that were 
traced out a hundred years or more ago, when it was pardonable to believe 
that the barometer did — as its name signifies — measure the weight of the 
atmospheric column. We know now that it does not : that what it measures 
is the elastic force of the air immediately adjacent to its cistern ; and though 
this elastic force is a function of the weight of the column, it is far firom 
being identical with it. But though we know this, we have not attempted to 
utilise the knowledge ; and writer after writer goes on repeating the formula 
calculated on purely static data. This is not merely my opinion. Professor 
Loomis, one of the most careful and painstaking of modem meteorologists, 
has expressed himself in language nearly as strong. He has said : — '* The 
Laplace formula assumes that the atmosphere has attained a condition of 
equilibrium, and in such a case it gives the reduction to sea-level with toler- 
able accuracy. The average of a long series of observations represents 
approximately such a condition of equilibrium ; but in the daily observations 
this equilibrium is very much disturbed." And again : — '' If the formulie of 
reduction to sea-level hitherto employed are admitted to be unsatisfactory for 
great elevations, it does not seem safe to conclude that they are correct for 
small elevations. For elevations less than 1,000 ft. the error of reduction is 
less palpable than for an elevation of 6,000 ft. ; but it is probable that the 
error is only proportionally diminished." 

How far this error affects the daily charts issued by our Meteorological 
Office, and the forecasts which are based on them, it is impossible to say. 
Considering the great difficulties, not only of meteorology but of finance, 
which the office has to struggle against, the daily forecasts are surprisingly 
good : but they do go wrong sometimes ; and whilst I know that the want of 
funds is very largely the cause, it is possible that an erroneous reduction of 
the barometer, an error in drawing the isobars, may occasionally have some- 
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tiling to do with it. In any case it is a thing that ought to he inqnh'ed into ; 
and the sooner, the better. It is this ^hich leads me to take perhaps an 
exaggerated view of the high level observations, such as Mr. Wragge has been 
making on the summit of Ben Nevis, concerning which Mr. Buchan writes 
that considering the remarkable differences from the normals shown in the 
vertical distribution of pressure, temperature and humidity, between the top 
of Ben Nevis and the sea-level, in reference to the weather that followed, the 
observations made at this station will contribute invalaable aid in framing 
^weather forecasts for the British Islands, and especially forecasts of rainy or 
dry weather. It is pleasant to believe in the probability of the Scottish 
Society being able to establish a permanent observatory on that summit : it 
^would be still more pleasant if there was even a possibility of observatories, 
similar to that proposed, being established on the tops of half a dozen of 
our highest hills in different parts of the country. We have in London and 
in England plenty of men who might found such, and not know that they 
^ere out of pocket by doing so ; the establishment and endowment of a 
mountain observatory would not cost more than a Louis XY. cabinet, or a 
Marie- Antoinette writing table ; it would be more useful, and the fame of it 
^onld go farther. The time may come, and the fashion may change; but for 
the present we must content ourselves with small beginnings and slow ad- 
Tances, trusting to the gradual achievement of progress and remembering 
that— 

** One brick and then another, and the highest wall is made : 
One flake and then another, and the deepest snow is laid." 
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It has been objected to Meteorology as a science that too many observations 
are taken, and that too little time and attention are bestowed in discussing 
and comparing them when made. But the Council are of opinion that even 
now the observations recorded for the Society are by no means too numerous, 
and they have, indeed, somewhat increased the number of climatological 
stations, in the hope before long of instituting a careful comparison of the 
observations kept by their Fellows and published in the Meteorological 
Bseord, The time, however, during which most of the stations have been 
conducted is, as yet, too short for any satisfactory comparison to be made. 

In the last Annual Beport reference was made to a proposal for supple- 
menting the ordinary observations by a series of well-conducted experiments 
destined to throw light on such questions as the vertical decrement of tem- 
perature, the movements of vapour, the height of cloud strata, the variation 
in the velocity of the wind at different elevations, &c. As a step in this 
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direction it was decided that simnltaneons observations of temperatore ahonld 
be taken at the summit and base of Boston Church Tower. This has been 
accomplished by means of an electrical thermometer, which was most kindly 
placed at the disposal of the Council by Mr. (now Sir C. W.) Siemens, 
D.C.Li.f F.R.S. 

Dr. Siemens* electrical thermometer is an instrument, the oonstruotion of 
which is based upon the fact that the resistance opposed by a copper wire to 
the passage of a current of electricity along it, increases when heated ae- 
cording to a definite law. The thermometer may be described as follows : — 
Insulated wire is wound round a cylindrical piece of wood, and enclosed in 
a metal casing, one end is joined to a thicker insulated wire and the other 
to a similar one soldered to it, the three parallel wires being formed into a 
cable and connected at their opposite ends, the one with a battery, and the 
other two with a galvanometer. A current of electricity then proceeding 
from a battery to the coil becomes divided at the base of the coil, which 
is placed at the spot whose temperature it is desired to determine, and part 
of the current returns through the coil, whilst the other part reiams 
through the uncoiled wire to a resistance coil attached to a differential galva- 
nometer at the observer's station. To read the temperature at the top uf 
the tower all the observer has to do is to send a current of electricity from 
the battery into the cable, and then watching the galvanometer to vary the 
moveable resistance until the current passing through it is equal to that 
passing through the thermometer coil as indicated by the galvanometer. 
Finally, reading off on a scale the amount of resistance he ha^ just put in 
circuit by means of a suitable table, he is able to find the temperature he 
desires to know. 

In the early part of this year the electrical thermometer was tested at Eew 
and found to work very satisfactorily, though it was rather sluggish. Mr. 
Marriott went to Boston to superintend fixing the instruments, of which he 
gave the following account : — 

'< On February 27th, I went to Boston to superintend the fixing of the 
instruments. The electrical thermometer has been placed in a wall screen on 
a pinnacle on the north of the tower facing West- south-west. A board has 
been fastened on the south side of the screen to protect it from the sun's rays. 
An ordinary thermometer has also been mounted in the screen, along with 
the electrical one, to be read occasionally as a check upon the other. The 
cable has been brought down the inside of the tower, then through the belfry, 
and so to the base of the tower inside the church. A strong box or cup« 
board, with a solid top for a table, has been prepared and placed in a recess 
on the south side of the base of the tower. The galvanometer has been placed 
on the top of the table and the battery on a shelf inside the cupboard. The cable 
is brought through this cupboard at the bottom, and passed on to the binding 
screws on the table in connection with the galvanometer. In the South-east 
angle of the tower, above the roof of the belfry a Stevenson screen has been 
fixed, containing dry, wet, maximum and minimum thermometers. As Mr. 
Hackford's (the observer's) garden is very much confined, I obtained the per* 
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mission of the Vicar to fix the Stevenson screen in the churchyard, where there 
is a good exposure. I accordingly telegraphed to Mr. Casella to send down 
another set of thermometers, as it seemed nndesirahle to interfere with the 
instruments in Mr. £[ackford*s garden. The heights of the different screens 
are : — (1) on the top of the tower, 270 feet ; (2) on the helfry, 170 feet ; 
and (8) in the churchyard, 4 feet aboye the grotmd. All the thermometers 
will be read daily at 9 a.m. ; and readings of the electrical thermometer 
at the top of the tower and of the dry bulb in the churchyard will be taken 
seTcral times during the day. I was greatly assisted by the ready co- 
operation and help of Mr. Hackford, the verger, who has entered fully 
into the undertaking ; and I think that the Society is to be congratulated in 
having so careful and competent an observer to take the readings of the 
instruments. I cannot conclude without also referring to the consent and 
support given to the whole of the proceedings by Canon Blenkin, the Yicar, 
the Churchwardens, Dr. Adam, and other gentlemen." 

In addition to the ordinary observations at Boston Church, it has been 
arranged with Mr. Hackford that hourly observations shall be made from 
9 p.m. on Saturdays to 9 p.m. on Sundays during the winter, as the night 
observations can be taken by a man who is in attendance at the church from 
8 p.m. on Saturday to 8 a.m. on Sunday to regulate the heating apparatus* 

In furtherance of the objects mentioned in last year's report, the Council 
conmiunicated with several societies, suggesting the appointment of a Con- 
ference ''to investigate the methods at present in use for measuring the 
force and velocity of the wind, and to endeavour to settle the several points 
now in dispute ;" but the suggestion, though well supported, did not meet 
with general acceptance, and it was deemed unadvisable to proceed further 
in the matter at present. 

In response to an application from this Council, a letter has been received 
from the Secretary to the Meteorological Council, to the effect that the 
Meteorological Office purposes to discuss the weather of the North Atlantic 
Ocean for the thirteen months beginning August 1st, 1882. The inquiry may 
be expected greatly to increase our knowledge of general meteorology, and the 
Council look forward to the publication of the results with much satisfaction. 

The systematic inspection of stations has been carried on as usual. Nearly 
all those in the southern half of England have been visited by the Assistant- 
Secretary. On the whole they were found in a very satisfactory condition. 
The observers appear to take an interest in the records, and endeavour to 
make them as accurate as possible. It was, however, found that the 
Stevenson screen was not used at all the stations ; several screens, although 
nominally of this pattern, were larger than usual, and others had single 
louvres. A diversity of method in fixing the instruments in the screen was 
also noticed, in some cases the thermometers were all placed against the 
back of the screen, while in others the maximum and minimum thermo- 
meters were in front of the dry and wet bulbs. It was therefore recommended 
that the kind of screen used at all the stations should be strictly the same, 
that the thermometers should be mounted in the same way, and that the 
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screen should be painted 'white in every year in the month of May. However, 
it mnst be said that, with two exceptions, the departures from the Stevenson 
screen were comparatively slight as regards their influence on the observa- 
tions. 

With respect to the screen itself, the Council have appointed a Committee 
to report on the precise size for the screen and the position of the instru- 
ments in it ; and they hope, when their recommendations have ]been carried 
out, that complete uniformity in these points will be obtained at all the 
stations belonging to the Society. 

In May last a circular was sent to all the observers, containing the following 
suggestions, as calculated to promote greater accuracy in the returns, and to 
lighten the duties of the office staff, which is much overweighted by work. 
The circular has produced good results, and the Council trust that this 
reminder will aid in obtaining the objects they had in view. 

1. The muslin and conducting thread of the wet-bulb thermometer should be 
changed at least once a month. 

2. The tops of the tubes of the minimum thermometers should be frequently 
examined, to see whether any spirit has evaporated from the column. 

3. The thermometer screen should be'^painted white during May of each year. 

4. In the ** Remarks" column the special features of the aay should be 
noted, together with the different phenomena and the time of their occurrence. 

5. All the entries on the Returns should be checked against those in the 
original observation book. 

6. All the readings should be corrected and reduced. 

7. The sums and means should be taken of all the columns where required. 
Great care should be taken that the addition is correct ; it is, therefore, desirable 
that the columns be added twice, first upwards and then dotomoards, 

[^Especial attention is called to Nos. 6 and 7.] 

8. The Return should be forwarded to the Society not later than the 10th of 
the month following that to which it belongs. 

The Council are determined that the ^ciety's Meteorological Record shall 
be a publication of the highest attainable standard of accuracy ; and in making 
the annual revision of the list of Stations, they will be guided as to the printing 
of the observations by the amount of attention paid to their wishes and sug- 
gestions in these matters. 

An arrangement has been made with the Rector and Churchwardens of St. 
Luke's, Old Street, E.C., to place and maintain a Stevenson screen and ther- 
mometers in the churchyard attached to the church. This is a valuable 
Acquisition. Hitherto there has not been a satisfactory station in the centre 
of London, the stations at Regent's Park and Greenwich being too exposed 
to give more than an approximation to the range of temperature, or even to 
the mean temperature, of the Metropolis. In addition to this six new 
stations have been accepted, namely: — Bolton, Boston, Cramlington, Hastings, 
Margate, and Ramsgate (The Yale); and four stations have been discontinued, 
namely : — Blackburn, Loughborough, Mansfield, and Ramsgate (St. Augus- 
tine's). 

Li March an exhibition of anemometers was held in the Library of tho 
Institution of Civil Engineers, by the permission of the Council of that Society. 
It was extremely successfrd, and was kept open for three weeks, while two 
papers bearing on the instruments exhibited were read and discussed by 
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that body. Daring this time about 1,000 persons visited tbe exhibition. 
The cost to this Society was comparatively small ; no expenses were incurred 
except for such fittings as were necessary to display the instruments. The 
Committee for carrying out the arrangements and for procuring the ban oi 
the anemometers were — the President, Mr. Ellis, Mr. Field, Mr. Strachan, 
Mr. Symons, and Mr. Whipple. 

The Council during the year have had the assistance of the following 
Committees :^ 

EniTiNa CoMHiTTE£ :— Mr. Baton, Mr. Scott and Mr. Whipple* 

Genbrai. Pubposes Committee : — The President, Secretaries, Foreign 
Secretary, Treasurer, Mr. Ellis, Mr. Latham and Mr. Lecky. 

Decbeasb in Wateb Supply Committee. — The President, Mr. Field, 
Mr. Latham and Mr. Symons. 

Exfebimental Re^eabch CoiiMiTTEB : — The President, Prof. Archibald, 
9fr. Eaton, Dr. Gilbert, Hon. F. A. B. Bussell, Mr. Scott and Mr. Symons. 

As the Listructions for the Observations of Phonological Phenomena had 
gone out of print, the Council appointed a Committee consisting of the Presi- 
dent) Dn Gilbert, the Rev. T. A. Preston, Miss E. A» Ormerod, and Messrs. 
Djmond, Eaton, and Symons, to consult with the other Societies who joined 
in preparing the original Listructions as to the desirability of continuing or 
modifying the observations and the publication of them by the Society. The 
Committee, in a provisonal Report, recommended that the observations should 
be continued, and took steps for the revision of the Listructions. 

The Council have obtained the complete series of private MS. Meteoro- 
logical Journals for the years 1811-1856, kept by the late Mr. John Henry 
BelviUe, of the Royal Observatory, Greenwich* These have been intrusted 
to one of the members of the Council for the reduction of thethermometrical 
observations. 

The amount spent in the purchase of MSS. and books and in book-binding 
during the year was £25, and a further outlay is required for binding books 
and pamphlets. Both the printed and MS. catalogues of the Library have 
been lent to Mr. Symons to incorporate with the General Catalogue of 
Meteorological Books in course of preparation by him for the U.S. Signal 
Service. 

Among the Papers which have been contributed to the Society, special 
notice may be ' directed to that on Anomometry and Anemometers, by Mr. 
Liaughton, the President, wherein he gives an account of the different pat- 
terns and forms of anemometers, and the names of all the inventors of 
such apparatus that he has met with, together with the date and class of in- 
strument ; and to Mr. Abercromby's paper " On certain Types of British 
Weather,'* which seems calculated to promote more successful forecasting. 
The other Papers published in the Journal of the year are, in the opinion 
of the Council, creditable additions to the Science, particularly Mr. Preston's 
Report on the Phenological Phenomena, a work of great labour. The fol- 
lowing is a list of the lupers read during the year, with the names of the 
authors : — 

NEW 8EBUS3. — VOL. IX. H 
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R. H. Curtis, F.M.S., and C. E. Burton, B.A., P.R.A.S.— " Notes on experi- 
ments of the distribution of pressure upon flat surfaces perpendicularly exposed 
to the wind." 

Commander R. A. Edwin, R.N., F.M.S.— "The Principle of New Zealand 
Weather Forecasts." 

H. 8. Wallis, F.M.S.— "The High Atmospheric Pressure in the middle of 
January, 1882." 

J. K. Laughton, M.A.. P.R.G.S., President.—" Historical Sketch of Anemo- 
metry and Anemometers. 

G. M. Whipple, B.Sc, F.R.A.S., F.M.S., and T. W. Baker, F.M.S.— " Baro- 
metric Gradients in connection with Wind Velocity and Direction at the Kew 
Observatory." 

G. Dines, F.M.S. — " On difference of Temperature with Elevation." 

Hon. R. Abercromby, F.M.S. — " On the Diurnal Variation of Wind and 
Weather in relation to Isobaric lines." 

W. F. Stanley, F.M.S. — " The Mechanical conditions of Storms, Hurricanes, 
and Cyclones." 

A. Ross.—" Weather Statistics for Sydney, 1841-1846, and for Melbourne, 
1848-1866." 

Rev. F. W. Stow, M.A., F.M.S. — " A new metal Screen for Thermometers." 

D. Gill, LL.D., F.R.A.S.— " On the effect of different kinds of Thermometer 
Screens and of different exposures in estimating the Diurnal Range of Tempera- 
ture at the Royal Observatory, Cape of Good Hope." 

C. S. Hudson. — " Account of a Cyclone in the Mozambique Channel, January 
14th-19th, 1880." 

R. H. Twigg, M.Inst.C.E., F.M.S.— "Rainfall of Frere Town, Mombassa, 
East Coast of Africa, 1875-1881." 

Hon. R. Abercromby, F.M.S. — " On Certain Types of British Weather." 

Prof. E. D. Archibald, M.A., F.M.S. — " On the use of Kites for Meteoro- 
logical Observations." 

C. N. Pearson, F.M.S.— "The Meteorology of Mozufferpore, Tirhoot, 1881." 

Hon. R. Abercromby, F.M.S., and W. Marriott, F.M.S.— " Popular Weather 
Prognostics." 

Rev. T. A. Preston, M.A., F.M.S.—" Report on the Phenological Observa- 
tions for the year 1882.*' 

Rev. H. H. Slater. — " Report on the Ornithological Observations for the 
year 1882." 

The exchange list published in the Quarterly Journal for April, 1882, 
indicates that the Society's publications are widely distributed. The Meteoro- 
logical Record has been issued regularly, and certainly surpasses any collection 
of meteorological statistics of a similar nature which has appeared in this 
country. 

The Staff remains the same as last year, and has ably performed all the 
requisite work of the Society. 

The financial position of the Society is good : but the cost of the Staff; of 
printing the Journal and Record ; and of providing the numerous illustrations 
in the Journal become greater every year. There has also been a large 
outlay for installing the apparatus at Boston Church Tower. The numher 
of Life Compositions was small, only £71 having been received from this 
source, against £182 in 1881. The following summary for the last four 
years shows the amounts received from subscriptions, entrance fees, and life 
compositions : — 
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1879. 1880. 1881. 

Subscriptions ... £857 14 £855 2 £899 6 6 

Entrance-Fees ... 80 4 47 77 8 

Ldfe Compositions 144 144 182 



1882. 

£491 5 

44 2 

71 



Totals £581 18 £546 2 £608 14 6 £606 7 



The number of Life Fellows on the roll of the Society is 117, being 
an increase of six in the year; and of Ordinary Fellows 486, against 426 last 
year; and there are eighteen Honorary Members ; thus making a total of 571. 
The annexed tabular statement indicates the changes in the course of the 
year. 



Fellows. 


Life. 


Ordinary. 


Honorary. 


Total. 


1881, December 81 ... 


Ill 


426 


18 


555 


Since elected 


+ 4 
+ 2 

• • . 
... 
... 


+ 41 

- 2 

- 5 
-14 
-11 

+ 1 


+ 2 

... 
- 2 

... ' 

... 
... 


+47 

- 7 
-14 
-11 

+ 1 


Since compounded 

Deceased 


Retired 

Defaulters ....* 


Reinstated 




1882, December 81 ... 


117 


486 


18 


571 



The Society has to deplore the loss, by death, of two of its Honorary 
Members, Senor Antonio Aguilar, elected June 16th, 1880, and Professor 
E. Plantamour, elected June 17th, 1874 ; of one of its Past-Presidents, 
Charles Vincent Walker, F.B.S., F.B.A.S., elected June 4th, 1850; and of 
four other Fellows, Samuel Richard Bosanquet, elected November 16th, 
1881 ; Thomas Buckland, elected December 17th, 1879 ; Henry Dodgson, 
M.D., F.B.A.S., elected April 20th, 1864 ; Bear Admiral Matthew Stainton 
KoUoth, F.B.G.S., elected January 20th, 1875. 

Finally, in resigning the trust committed to their hands, the Council con- 
fidently appeal to the record of the work of the Meteorological Society for 
the past year as work done well and carefully with very moderate means, and 
which, though perhaps not elucidating any prominent feature for the present, 
is yet destined to promote the advancement of Meteorology and to bear 
fruit in a not distant future. 
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APPEN" 



ABSTRACT OF BECEIPTS AND EXPENDITURE 



Beceipts. 

£ a. d. 

Balance from 1881 

Dividend on £800 M. S. and L. B. 4^ Debenture Stook .... 35 5 

Do. £386 188. Od. New 3 per Cents 11 6 6 

Subscriptions for 1879 10 

Do. 1880 20 10 

Do. 1881 60 2 

Do. 1882 395 12 

Do. 1883 U I 

Entrance Fees 44 2 

Life Compositions 71 

Meteorological Office : — 

Copies of Monthly Betums 100 

Do. Annual „ 2 10 

Do. Weekly „ 5 2 7 

Grant towards Inspection Expenses ••• 25 

Sale of Publications 

Part cost of printing Paper on Meteorology of Cannes • 



£ t. d. 

127 6 6 



46 11 6 



606 7 



132 12 7 

35 1 6 

2 10 



£950 9 1 
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DIX I. 



FOR THE YEAR ENDING DECEMBER SIst, 1882. 



Expenditure. 

& *. d. £, 8. d. 
Journal, <te. :— 

Printing No8. 41-44 134 8 C 

lUcstrations , 34 18 6 

Authora* Copies .- , 14 3 

Heteorologioal Record 5113 9 

Begistrar General's Beports .... »^ 880 



Printing, dtc. ;— 

General Printing » 20 13 8 

List of Fellows 13 

Stationery 1119 6 

Books and Bookbinding 25 9 

Salaries :— 

Assistant Secretaiy 155 

Compaters 101 8 

Overtime , 12 

Office Expentea :— 

Bent and Housekeeper 48 6 6 

FumitDre, Coals and Insurance 4 1 9 

Postage 39 11 9 

Befreshments at Meetings 12 9 7 

Bzhibition of Anemometers • • 5 10 

Parcels, Advertisements and Petty Expenses 7 11 1 

Oheeroationi : — 

Inspection of Stations 53 18 

Boston Temperatnre Experiments ••• 18 6 6 

Obsenrer at Seathwaite 2 2 

Instnunenta • • • 2 



243 11 9 



71 1 9 



268 8 



117 10 8 



76 5 6 



776 17 7 



Balance :— 

At Bank of England 156 19 2 

In hands of the Assistant-Secretary 16 12 4 



173 11 6 



£950 9 I 



Examined and compared with the vouchers and found correct, 

J. S. HABDING, ) . ,., 

H. SOWEBBY WALLIS, J ^"«wr«. 

January Sth, 1883. 
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APPENDIX n. 
Rbpobt of the Assistant-Seoretaby on the Inspection of the Stations 

OUBING 1882. 

Ashbubton, July 2Qih. — This station, at the house called "Drnid/' is 
sltaated on the slope of a hill overlooking Ashhnrton, 1^ mile distant South-east. 
The thermometer screen, on the lawn in front of the honse, is well exposed 
from the North-east through South to North-west, hut is sheltered hy the 
house, trees and hill hetween the North-west and North-east. The rain- 
gange is in a field exposed to all quarters except from the North-west to 
North-east, where the trees, &c., suhtend an angle of 80°. The ground 
slopes to the South-east. The hill hehind on the North-west rises to the 
height of 800 ft. above sea-level, and subsequently reaches 1,200 ft. The 
soil is clay-slate (Devonian). — Observer, F. Ameby, J.P. 

AsPLBT Guise, September 28t/i. — ^All the instruments were in good order. 
Since the last inspection earth thermometers have been established at the 
following depths : — 8 ins., 6 ins., 1 ft., 2 fb. and 4 ft. A sunshine recorder 
has also been established. The same screen is still used ; but the thermo- 
meters are better arranged, the dry and wet bulbs being near the middle of 
the screen, and the maximum and minimum in front of them. — Observer, 
E. E. Dymund, J.P., F.M.S. 

Babbacombe, July ^Ist, — ^This station was in all respects in a satisfactory 
condition. The observations of the temperature of the sea have been 
discontinued since May. — Observer, E. E. Glyde, F.M.S. 

Beddinoton, August 11th. — The instruments are over a grass plot in the 
kitchen garden, only small trees being in the immediate neighbourhood. 
The ground in the neighbourhood is level. The soil is gravel. — Observer, 
S. Bostbon, F.M.S. 

Boubnemouth, August 11th, — Both the observer and the deputy were 
away at the time of my visit. The screen had a board placed at the back 
to keep o£f the sun. This, however, has since been removed. The screen 
needed fresh painting. The covering of the wet-bulb thermometer appeared 
not to have been changed for some time. Grass should be laid down round 
the screen. — Observer, Admiral Sir B. J. Sulivan, K.C.B., F.M.S. 

Bbampfobd Speke, JuJy 2Qth, — This station is 4^ miles North of Exeter 
on the river Exe. The thermometers are on a wall screen fixed to the 
vegetable garden wall with a North aspect ; the wall is about 10 ft. high, and 
is whitewashed. There are several fruit trees in the immediate vicinity. 
The grass minimum thermometer is placed on a small patch of grass in the 
vegetable garden. All the thermometers were in a satisfactory condition, except 
the grass minimum thermometer, which had 6^ of spirit at the top of the tube. 
There are three rain-gauges on the lawn in front of the house ; (1) an 
ordinary 5-in. ; (2) a 5-in. Snowdon; and (8) a home-made 8-in., 8 inches 
above the ground. The exposure is good, except on the North, where a tree 
18 ft. off rises to a considerable height. The soil is gravel. — Observer, 
W. H. Gamlen. 
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Bridgetown, Totnes, July idth, — ^Eyerything was in a satisfactory and 
clean condition. On comparing the thermometers it was found that the zero 
of the dnplioate minimum had gone down 0^*3. The grass mJTiimnm ther« 
mometer had 1° of spirit at the top of the tube. — Observer^ T. H. Edmonds, 

r.M.s, 

BuDE, July 20th. — The thermometers were in good order, except the 
minimum thermometer, which had an error of — 0^*8. The position of the 
thermometer screen is not satisfactory. — Observer, J. Arthur. 

Cheltenham, July 18t/i,-^The reading of the minimum thermometer was 
0^*4 lower than the certified correction. All the other instruments were in 
good order* A Robinson anemometer has recently been placed on the top of 
the house, its indications being read off by a telescope from the garden. In 
January 1881 the barometer suddenly got out of order during the occurrence 
of a very low pressure. The instrument was subsequently repaired, and is 
uow in good order. — Observer, R. Tyrer, B.A., F.M.S. 

Cranlsioh, September 2ilth. — ^In January 1881 the instruments were 
removed to the new site mentioned in the last report. At present the 
exposure is good, but in the course of time it will become confined, owing 
to the planting and growth of fruit trees, — Observer, J. Brtan. 

Cromer, September 5th. — The same stand w(is in use as at the last inspection ; 
it had received a coat of white paint. (As reliable observations could not 
be obtained in this stand, the Council have subsequently sent down a Steven- 
son screen, so that from January 1st, 1888, the readings may be comparable 
with those of other stations.) The rain-gauge has been moved to the site 
selected at the last inspection, and is better exposed than formerly. — Observer, 
J, Cooper, F.R.C.S. 

Croydon, August 11th. — ^Everything was in a satisfactory condition, and 
the instruments were in good order. A Casella self-recording rain-gauge 
has recently been added to the equipment of this station. — Observer, 
E. Mawley, F.M.S, 

CuLLOMpTON, July 19tA. — The instruments have been moved a little 
further up the garden since the last inspection. The observer was requested 
to lay down some grass round the screen, and to move the rain-gauge further 
off, as it was somewhat sheltered by the screen on the North-west. All the 
thermometers were in good order, except the minimnm> which read 0^*8 too 
low. The sunshine recorder is mounted on the top of an iron gas lamp post, 
and has a glass cover over it. An earth thermometer, 1 ft, below the surface, 
has been added. — Observer, T, Turner, J.P., F.M,8, 

Downside, July 17th. — Both the regular observer and his deputy were 
away for the holidays. The steward was in charge as deputy-observer, but 
he did not seem very efficient. The grass mixumum thermometer had 1^*5 
of spirit at the top of the tube. The solar maximum thermometer had been 
broken a few weeks previously. The screen is only mounted on a single 
post, and is rather unsteady. I suggested that it should be stayed. — Observer^ 
Rev. T. L, Almond, O.S.B., F,M.S, 

YxusoxsTH, July 22ne2.— The thermometer screen is placed in a garden* 
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on ground sloping firom North to Sonth. The garden is 51 ft. long and 
22 fb. wide, and is enclosed hy walls 4 ft. high on three sides, and hy the 
hoase on the Sonth. Florence Terrace is nearly on the top of the hill over- 
looking the sea. The exposure is fairly open, hut somewhat confined. The 
thermometer screen is a home-made one, 20 ins. square inside, and 2 ft. 
outside measurement, and has a pyramidal roof. The rain-gauge is in a 
garden on the other side of the road, close heside the Beckley self-recording 
rain-gauge belonging to the Falmouth Observatory. The exposure is fairly 
open. It was proposed shortly to move the gauge a few feet further from 
the Beckley gauge, and to reduce the height from 2 ft. to 1 ft. above the 
ground. The observations had hitherto been taken at 9 a.m. Greenwich 
time ; the observer, however, undertook to make them in future at 9 a.m. 
local time. In July 1888 Mr. Fox will remove to a new house, where there 
will be much more ground for exposing the thermometers, and also for a 
rain-gauge. The sub-soil is slate and quartz. — Observer, W. L. Fox, F.M.S. 

Harestock, August 22nd. — ^Everything at this station was in good order. 
Col. Knight has duplicates of most instruments, as well as an open screen. 
Since the last inspection a sunshine recorder and earth thermometers at 1 ft. 
and 2 ft. below the surface have been added to the equipment. — Observer^ 
Lieut.-Col. H. S. Knight, F.M.S. 

Hastinos, September 26th. — The instruments are in the garden of 
the Infirmary, immediately opposite the Pier, in a good central situation. 
The thermometer screen is a double one, the inner being a zinc-louvred 
screen, and the outer a screen boarded on three sides and at the top, with a 
louvred door on the North. This screen was devised by Mr. A. E. Murray, 
and presented by him to the Infirmary. The reading of the maximum ther- 
mometer was 0°*5 too low. — Observer, J. Peach. 

Hei^ston, July 22nd, — The observer was away from home ; and as the 
Stevenson screen was locked, the thermometers could not be examined. The 
screen is, however, very well exposed, and also the rain-gauge, the latter 
being in an open field with no object subtending an angle of more than 10^ 
in altitude. The field slopes from. North to South, and the station is on the 
Northern slope, and above the town. — Observer, J. Gill. 

Huxinqton, September 6^^.— The thermometer screen has had some 
louvres added since the last inspection ; it is, however, only single-louvred. 
The rain-gauge is in its former position, but is occasionally moved. — Observer^ 
Rev. H. Ffolkes, M.A., F.M.S. 

IiiFBACOHBE, Jidy 20th, — ^All the instruments were in a satisfactory con- 
dition, and were in the same position as at the last inspection. The returns 
since January 1881 have been regularly forwarded direct to the Society. — 
Observer^ M. W. Tattam. 

IsLEWORTH, November ^th, — The observer has had some trees cut down, 
BO that there is now no obstruction to the rain-gauge. All the instruments 
were in good condition. — Observer, Miss E. A. Ormerod, F.M.S. 

KENHiWORTH, September 28th. — The instruments are placed on a grass plot 
in the garden of Lynton Villa, in an open and exposed situation, especially 
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from East to West-south-west. The ground falls slightly from North-north- 
west to South-south-east. The soil is gravel, on clay. — Observer^ F. Slade, 
Assoc.M.Inst.C.E., F.M.S. 

Lowestoft, September ^th. — Since the last inspection Mr. Miller has re- 
moved to the other side of the Yarmouth Boad, about 200 ft. South of his 
former house. The vegetable garden, in which the instruments are exposed, 
is more confined than the previous one, and is surrounded by a wall 6 ft. 
high. The instruments were all in good condition. The soil is gravel.— 
Observer, S. H. Millee, F.M.S. 

Maeeb, Jidy 2^tk, — The instruments were in good order, and were very 
clean. The rain-gauge has been moved to the position selected for it at the 
last inspection. — Observer , Rev. P. H. Newnham, M.A., F.M.S. 

Maboate, June 80tk. — This station is at Apsley House School, close to 
East Margate railway station, and about ^ mile from the sea on the 
North. The instruments are well exposed on the lawn. The nearest object 
is the house 80 ft. distant on the South-east, so that the thermometer screen 
is in the shade in the early morning during the winter. All the instruments 
were in a satisfactory condition. The soil is chalk. — Observer, J. Stokes, 
F.M.S. 

PoBTSMOUTH. — August 22nd, — The instruments have been moved a little 
to the West since the last inspection. As the thermometer screen was un- 
steady, the observer was requested to have the supports strengthened. — 
Observer, R. E. Poweb, L.R.C.P. 

Ramsgatb, July 1st. —The observations at St. Augustine's Monastery having 
been discontinued, Mr. Jackson has undertaken to establish a climatological 
station by August 1st. The instruments will be placed in a large kitchen garden 
in Crescent Road, which runs South-south-east and North-north-west. The 
exposure is very good and open, and a small grass plot will be laid down round 
the screen. The ground slopes from the South-west to North-east. The 
garden is about i mile from the West Cliff. The soil is chalk. — Observer, 
M. Jagkson, F.M.S. 

SiDMouTH, July 26th, — ^Everything was in a satisfactory condition. — Ob- 
server, Dr. W. T. Radfobd, F.M.S. 

SoMEBLETTON, September 6tk. — ^All the instruments were in good order. 
The rain-gauge has been moved to the site selected at the last inspection. — 
Observer, Rev. C. J. Stewabd, M.A., F.M.S. 

Southampton, Atigust 11th. — ^As the thermometer screen was not well 
exposed, being rather overshadowed by shrubs, the observer undertook to 
cut down a tree and remove the screen to a better situation. An earth 
thermometer at 1 ft. below the surface has been added to the equipment. — 
Observer, Rev. H. Gabbett, M.A., F.M.S. 

Southboubne-on-Sea, August 17th. — All the instruments were in good 
order. — Observer, Dr. T. A. Compton, F.M.S. 

Southend, July 6th. — The thermometer screen is placed over grass in 
a garden about 85 ft. long by 48 ft. wide, surrounded by a wall 4 ft. high. 
The exposure is open, except on the South-west, where the house, SO ft. 
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distant, shades the screen in the afternoon daring winter. The screen, a 
home-made one, much larger than a Stevenson, is square and double-louvred, 
and has a pyramidal roof. The z^ro of the maximum thermometer was 
1^*2 higher than when veriEed in 1678. The rain-gauge is in an enclosure 
near a pond at the Waterworks, in a very open situation. Both the ther- 
mometer screen and the rain-gauge are about 800 yds. from the river, and 
^ mile apart. The soil is clay. — Observer, G. Linowood, F.M.S. 

South Nobwood (Cumbeblow), August 11th, — The instruments are on a 
slope near the bottom of Norwood Hill, in a spot formerly used as a brick- 
field, bnt which has recently been laid out as pleasure grounds, and which, 
probably, in the course of a few years, will be overshadowed by shrubs and 
trees. The thermometer screen was much too low, the bulbs of the dry, 
wet and minimum thermometers being only 8 ft. 4 ins. above the ground, 
while the maximum thermometer was placed at the top (near the roof) of 
the screen, 4 ft. above the ground. The screen had received one coat of 
white paint, but required another. The rain-gauge is on the top of the slope, 
which fEUses South-south-west. The observer was requested to procure 
another gauge, and place it in a better position. The soil is clay. — Observer^ 
W. F. Stanley, F.M.S. 

SwANAGE, August ISth. — The thermometers are in a very open situation 
in a field in Durleston Park, on the summit of a hill on the South side of 
Swanage Bay. The screen is about 200 ft. from the cliff on the East, and 
178 ft. above the sea. The rain-gauge is in the garden of Bochford House, at 
a lower elevation, and not so well exposed. The sub-soil is Purbeck stone, — 
Observer, B. Jumeaux, L.B.C.P., F.M.S. 

SwABBATON, August 28/(2. — ^Ever3^hing appeared to be in good order. 
The thermometer screen, however, required firesh painting. — Observer, Bev. 
W. L. W. Eybe, M.A., F.M.S. 

Teionmouth (Bitton), July 27th, — On January 1st the thermometer screen 
was removed from the Bitton grounds to the small garden in front of Dr. 
Lake's house. The exposure is not so good as formerly, being mostly in the 
shade. The thermometer screen greatly needed repairing and painting. 
The rain-gauge has been removed to the garden of Marina House on a level 
with the Den. The gauge is well exposed, about 18 fb. above sea-level. — 
Observer, Dr. W. C. Lake, F.M.S. 

Teionmouth (Woodway), JwZy 21th, — The thermometers were all correct, 
except the minimum, which had gone down 0^*8. The observer undertook 
to have the screen fresh painted in the autumn. — Observer, G. W. Obmebod, 
M.A., F.M.S. 

ToBQUAY (Castle CojiLEOE), July 28th. — The instruments were in a fairly 

good condition. The screen greatly needed painting and repairing, which, 

however, was done the day after my visit. — Observer, G. J. Habland, F.M.S. 

ToBQUAY (Booombe), JiUy 31st, — The instruments were in good order. — 

Observer, H. Heabdeb. 

Tunbbidge, September 25th. — The garden in which the instruments are 
placed is not surrounded by a wall 7 feet high, as stated in the last report ; 



98 QUABTBRLT JOUBNAL OF THE HETBOBOLOOIGAL SOCIETY. 

the walls are on the West-sonth-west and Sonth-sonth-east sides, the honse 
being on the East, and a hedge on the North-north-west. The situation is 
rather confined by shrubs. — Observer, W. C. Punnett, F.M.S. 

TuNBRiDOE Wells, September 25^A. — The instruments were all in a satis- 
factory condition. — Observer, F. Green, M.A., F.M.S. 

Yentnob, August ^Ist, — ^All the instruments were in good order. The 
thermometers agreed with their certificates, except the minimnm which had 
become 0°'8 too low. — Observer, H. Sagab. 

Watfobd, Septsmber 2&th. — ^No change has been made since the last 
inspection. The instruments were in a satisfactory condition. — Observer^ 

J. HOFKINSON, F.M.S. 

Weston- supeb-Mabe, July ISth. — The thermometer screen has been 
moved a few feet further West into a field, of which a portion has been railed 
off. The exposure is exceedingly open. As the screen was liable to vibrate 
in strong winds the observer was requested to put up some stays to steady 
it. — Observer, W. E. Pebbett. 

Wetmouth, August Idth. — This station has been organised and equipped 
by the Corporation, under the superintendence of Mr. T. B. Groves. The 
observations are made by a N.O. officer of the Eoyal En^eers. The instru- 
ments are on a grass plot in a small vegetable garden on the Nothe, 80 ft. above 
the sea and immediately overlooking the harbour. The Nothe is a peninsula 
running Eastward, at the end of which is a fort, and is about i mile broad. 
The instruments are on the Northern side, about 80 ft. from the cliff : the 
ground rises to the South. The instruments were in good order ; but a 
slight re-arrangement of their position in the screen was suggested. — Observer^ 
Sergeant J. Evans, R.E. 

Wobthino, September 26tk. — This station was in a satisfactory condition. 
An earth thermometer at a depth of 1 ft. below the surface has been added 
to the equipment. It is proposed shortly to establish a sunshine recorder. — • 
Observer, W. J. Habbis, M.R.C.S., F.M.S. 



APPENDIX m. 
Obituabt Notices. 

Dr. Henbt Dodoson, who died on the 10th of July, at Derwent House, 
Cockermouth, in the full vigour of manhood, after a few days' illness, was 
bom in that neighbourhood in 1888, of an old Cumberland family. He 
studied at the Universities of Edinburgh and Paris, graduating M.D. at 
Edinburgh in 1866. Since then he practised in Cockermouth and the 
neighbourhood for many miles round. The writer of this notice, who knew 
him well a quarter of a century ago, cherishes among his fondest memories 
his bright and manly expression united with great modesty and moral purity. 
Dr. Dodgson was a M%jor of Volunteers, a Freemason, and one of the best 
officers in the county, and Past Grand Senior Deacon of his Province. 

Dr. Dodgson commenced regular meteorological observations in 1861, and 
continued them uninterruptedly to the time of his death. Besides the ordinar}' 
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roatine of a complete second order station, he made varions extra observationB 
on the decrease of rainfall with elevation, on evaporation, and other subjects. 

Vice- Admiral Matthew Stainton Noixoth, F.R.G.S., entered the Navy 
in 1824, became ^ Sub-Lieutenant in 1880, and was promoted to a Lieuten- 
ancy in 1888. As senior Lieutenant of the Childera he served in 1848 in 
China, and distinguished himself in the operations in Yang-tse-Kiang. He 
also rendered valuable services in taking possession of the fortified town of 
TruxiUo in 1852, for which he received the high approbation of Lord 
Palmerston, the then Foreign Secretary. His subsequent promotions were — 
Commander, 1846 ; Captain, 1866 ; retired Bear- Admiral, 1874 ; and Vice- 
Admiral, 1879. In 1874 he attended the Conference on Maritime Meteor- 
ology, held in London, as the representative of the Admiralty. He died on 
the 10th of May, 1882, in his 72nd year. 

He was an old observer for the late Admiral FitzBoy, and a log of H.M.S. 
Frolic y under his command, is the fourth in the list of the Meteorological 
Office. It, and the subsequent logs sent in by him, contained valuable infor- 
mation on the tracks of hurricanes, &c., collected by the Captain. 

Professor Ehil PiiAntamoub was bom at Geneva in 181 5, and died there on 
the 7th of September, 1882, as Director of the Observatory and Professor of 
Astronomy — a post which he had held for 48 years, having been appointed 
at an early age to succeed his former teacher, Alfred Gautier. 

This Society has not so much to do with his astronomical and geodetical 
labours, which justly made him feunous. In our own science the Memoires du 
Climat de Geneve, 1868, and Nouvelles etudes sur le clinuU de Geneve, 1876, 
were his principal works ; but his Resume Meteorologique pour Geneve et le 
Grand ^t. Bernard, which appeared regularly for many years, forms a most 
valuable contribution to the knowledge of Alpine meteorology. 

He was one of the Swiss Meteorological Council, and was the representa- 
tive of his Government to the Congresses of Vienna and Bome, where his 
perfect command of German and English rendered his assistance of the 
greatest value. In conducting the discussions at the last-named Congress 
he took a decided part in protesting against the danger of neglecting climato- 
logy too much in the seductive pursuit of weather study. He leaves in the 
ranks of meteorologists a gap which it will be hard to fill. 

He was for many years one of the editors of the BibliotJieque Universelle, 
and in the Archives des Sciences de Geneve, Physiques et Naturelles, for 
the 15th of April, 1888, will be found a biographical notice of him. 

Chables Vincent Walker, F.B.S., was appointed Telegraph Engineer 
to the South Eastern Bailway in October 1845, and held this office till the day 
of his death. In his Presidential Address to the Society of Telegraph 
Engineers, on the 12th of January, 1876, Mr. Walker said, ** Looking back to 
this distant date, I cannot help thinking that I must be the oldest Telegraph 
Engineer in England, — at least the one longest in tenure of the selfsame 
office, — the one who has had sole charge as Besident Engineer of the same 
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working system of electric telegraphs for the longest term of years/' In this 
Address Mr. Walker gave a sketch of the telegraph system of the Sonth 
Eastern Bailway, and at the same time his own connection therewith. He 
was a zealous worker in the science of electricity, and was the inventor of 
several useful appliances in connection with telegraphy, including the instru- 
ments hy which the block-system on railways is worked. He was the first to 
adopt the method of covering telegraph wires, which pass through tunnels, 
with a coating of gutta-percha. Mr. Walker also invented an instrument for 
the better protection of telegraph stations from atmospheric electric discharges ; 
and was the patentee of the electric conmiunicator between guard and passen- 
gers on railway trains. He was associated with Sir G. B. Airy in originating 
the distribution of Greenwich time by telegraph. Mr. Walker was the most 
active member of, and for some years Secretary and Treasurer of, the London 
Electrical Society. He was also editor of its Proceedvigs, and, on the wind- 
ing-up of the Society, he started the Electrical Magaziiie^ two volumes o( 
which only were published (1848-46). 

Mr. Walker was the author of Electrotype Manipulation (1887), Electric 
Telegraph Manipulation (1850), and a number of papers on electricity. He 
also translated Kaemtz's Complete Course of Meteorology (1844), and DeLa 
Hive's Treatise on Electricity, 8 vols. (1858-8) ; and edited Lardner's Manud 
of Electricity^ Magnetism and Meteorology (1844). 

Mr. Walker was elected into this Society on the 4th of June, 1850, served 
on the Council from 1854 to 1876, held the office of Secretary from 1857 to 
1864, and was President in 1869 and 1870. He was largely instrumental 
in inducing the Council to publish the Proceedings, of which he was editor 
from 1861 to 1864. 

He died at his residence at Tunbridge Wells, on the 24th of December, 
1882, in the seventy-first year of his age. 
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List of Books Purchased. 



Adams, J. — Extracts from a Meteorological Journal kept at Edmonton, 

Middlesex. 8vo. (1814.) 
Belville, J. H. — A Manual of the Thermometer. 8vo. (1850.) 
. — Meteorological Journals kept at Greenwich, 1811-1856 

(MS.) 

Bryson, R. — Description of a new self-registering Barometer. 4to. (1844.) 
Dampier, Capt. W. — A New Voyage round the World. Two Vols. 3rd 

Edition. 8vo. (1698-9.) 
De Luc, J. A. — Recherches sor les Modifications de T Atmosphere. Four Vols. 

New Edition. 8vo. (1784.) 
Deutsche Seewarte. — Atlantischer Ozean. Ein Atlas von 36 Karten. 

Imperial Folio. (1882.) 
^NCYCLOPiBDiA Britannica. — Ninth Edition, Vol. XIV. 4to. (1882.) 
Ferrel, W.— Meteorological Researches. Part II, On Cyclones, Tornadoes, 

and Waterspouts. 4to. ^1880.) 
Giles, S. — Meteorological and Statistical Guide. Second Edition. 8vo. 

(1863.) 
Howard, L., F.R.S.— Barometrographia, 1815-1834. Charts. (1847.) 
Hutchison, G. — An Essay on the Nature and Cause of the Diurnal Oscills' 

lions of the Barometer. 12mo. (1844.) 
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Kino, Rev. Dr. J. G., F.R.S. — Observations on the Climate of Russia and the 
Northern Countries. 4to. (1778.) 

Mackenzie, Q. — Manual of the Weather for the years 1830 and 1831. 12mo. 
(1829-30.) 

Murphy, P. — Observations on the Laws and Cosmical Dispositions of Nature 
in the Solar System. 12mo. (1843.) 

Parnell, Major A.— The Action of Lightning. 12mo. (1882.) 

PouiLLET, C. S. M.— £16ments de Physique Exp6rimentale et de M6t6orologie. 
Seventh Edition. Two Vols, and Plates. 8vo. (1856.) 

Royal Society.— Proceedings, Vols. VIII.-XVI. 8vo. (1866-68.) 

Saxby, S. M.— Saxby's Weather System. Second Edition. 8vo. (1864.) 

ScHLAGiNTWEiT, Dr. H. DE. — Numerical Elements of Indian Meteorology. 
4to. (1863.) 

Six, J., F.R.S. — The construction and use of a Thermometer for showing the 
extremes of Temperature. 8vo- (1794.) 

" Times " Register op Events in 1881. 8vo. (1882.) 

ToMLiNSON, C. — The Thunder- Storm. 8vo. 

Weather Wisdom.— 16mo. 

Woods, J. — Elements and Influences of the Weather. 8vo. (1861.) 



APPENDIX V. 
Donations Beceiyed from January 1st, to Decemrer 31st, 1882. 

Presented by Societies, Institutions, &c. 

Adelaide, Obsbbvatory. — Meteorological Observations, 1879. 

Batavia, Obsbbvatory. — Magnetical and Meteorological Observations, 1879 and 
1880.— Rainfall in the East Indian Archipelago, 1880 and 1881. 

Berlin, K Pbbuss-Statistisches Bubeau. — Preussiche Statistik LXIV. Ergebnisse 
der meteorologischen Beobachtungen im Jahre 1 881. 

Bombay, Meteorological Office. — Brief Sketch of the Meteorology of the Bombay 
I^esidenoy in 1880. 

Bkisbamb, General Beoisteb Office. — Report on the Vital Statistics, Sept. 1881, to 
Sept. 1882. 

Bbussels, Obsebyatoibe Royal. — Bulletins M^tdorologiques, Dec. 1881 to Nov. 
1882. 

Caibo, SociETi Khedivialb be GioGBAPHiB. — Bulletin, No. 12, and Series n. No. 1. 

Calcutta, Meteoeolooical Office. — Indian Meteorological Memoirs, Vol. I.— Report 
on the Administration of the Meteorological Department of the Government of India in 
1880-81. — Registers of Original Observations reduced and corrected, Aug. 1880 to 
Dec. 1881.— Report on the Meteorology of India in 1879 and 1880. By H. F. Blan- 
ford, F.R.S. — Observations on the Meteorology of Secunderabad for the year 1864. By 
Dr.W. A. Smith. 

Calcutta, St. Xavieb*s College OBSEBVATOBY.^Meteorological Observations, July 
1881 to June 1882. 

Caps Town, Meteobological Commission.— Report for the year 1881. 

Cape Town, South African Philosophical Society.— Transactions, Vols. I. and n. 

Chbibtiania, Nobskb METEOBOLooiiEE Institut.— Berctnlng, 1881.— Jahrbuch fiir 
1881.— Oversigt over Yeirforholdene i Norge i Aaret, 1881. 

Chbibtiania, Nobwegian North Atlantic Expedition, 1876-8. — Astronomical Obser> 
vations. Geography, and Natural History, by H. Mohn.— Magnetical Observations, by 
C. Wille. — Historical Account, and the Apparatus and how used, by Gapt. C. Wille.— 
Zoology : Holothurioidea, by D. G. Danielssen and Johau Eoren ; Annelida, by G. A. 
Hansen. 

Copenhagen, Danske Meteobologiske Institut. — Bulletin M6t6orologique da Nord, 
Dec. 1881 to Nov. 1882. 

Cbacow, K. K. Stebnwarte. — Meteorologische Beobachtungen, Dec. 1881 to Oct. 1882. 

BoBLiN, GenbbaIi Registbb Office. — Seventeenth detailed Annual Report of the 
B^trar-Qeneral of Marriages, Births, and Deaths in Ireland, 1880. — Weekly Returns 
of Births and Deaths Vol. XVm. No. 61 to Vol. XlX. No. 60. 

DuBLtN, Royal Dublin Society, — Scientific Proceedings, Vol. TI. (New Series) Part 
7; Vol. III. Parts 1 to 4.— Scientific Transactions, Vol. I. (Series U.) Nos. 13 and 14. 

Dublin, Royal Ibish Academy. — Proceedings, Science, Vol. III. Ser. II. Nos. 7 to 
8;— Pol ite L iterature and Antiquities, Vol. II. Ser. II. No. 3. — Transactions, Science, 
Vol. XXVm. Papers 6 to 10. 
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Edinbubgh, General Begisteb Opficb. — Quarterly Betumsof the Births, Deaths, and 
Idarriages in Scotland for the four quarters ending Sept. 30th, 1882. 

Edinbuboh, Hoyal Society. — Proceedings, Nob. 108 and 109. 

Edinbuboh, Scottish Mbteobolooical Society. — Journal, Kos. LXIY. to LXIX. 

FiUMB, 1. B. AccADEMU Di Mabina. — Meteorological Ohservations, Nov. 1881 to 
Oct., 1882. 

Gekeya, SociiT^ DE GiooBAPHiB.^Le Gluhe. Tome XX. Liv. 6 and 7 ; Tome XXI. 
Memoirs, Nos. 1 to 3 ; Bulletin, Nos. 1 to 3. 

Gbbenwich, Boyal Obsebyatoky.— Magnetical and Meteorological Obserrations, 
1880. — Beport of the Astronomer Boyal to the Board of Visitors, 1 882. 

Hamburoh, Deutsche Sbkwartb.— Meteorologische Beobachtungen in Dentsebland 
flir 1880.— Monatliche Uebersioht der Witterung, Dec. 1879, and Aug. 1881 to Jane 
1882.— Wetterbericht, 1882. 

Eew, Obsekvatoby. — ^Beports of the Eew Committee for the years ending Oct. 31, 
1880 and 1881. 

Leipzig, E. S. Meteobologischbs Bubeau* — Die Ergebnisse der Nieder-scblags- 
Beobachtungen in Leipzig und an einigen anderen saohischen Stationen von 1864- 
1881, von Dr. A. Yon Danckelman. 

Leon de Aldamas (Mexico), Colegio. — Besumen Meteorologico, Jan. to Oct. 1 882. 

Lisbon, Sociedade db Geogbaphia de Libboa. — Boletin, 3rd Series, Nos. 4 and 6. 

London, Colonial Office. — Minutes of Proceedings of the Intercolonial Meteoro- 
logical Conferences held at Sydney in 1879 and at Melbourne in 1881. — Annual 
Beport of the Director of the Boyal Alfred Observatory, Mauritius, for 1881. 

London, Gbmehal Begisteb Office. — Annual Summary of Births, Deaths, and 
Causes of Death in London and other large cities, 1881. — Quarterly Betams of 
Marriages, Births and Deaths for the four quarters ending Sept. 30, 1882. — Weekly 
Beturos of Births and Deaths, Vol. XLIL No. 52 to Vol. XLIII. No. 51. 

London, Indu Office.— The Cyclone in the Bay of Bengal in June 1872. By W. G. 
Willson.—MeteoroloKical Observations at Dodabetta, 1847-48. By J. G. Taylor, F.BS, 
— Beport on Observations of the Total Eclipse of the Sun on December 11-12, 1871. 
By Lt.-Ool. J. T. Tennant, F.B.S. 

London, Institution of Civil Enginbebb. — On Besistance to Wind-Pressure. By 
Messrs. Bender and Gaudard. 

London, Meteoboloqical Office. — Bataille de Fleurns, 26 Juin, 1794. Picture 
showing Captive Balloon. — Beitrage zur meteorologirchen Optik und zu verwandten 
Wissenschaften. In zwanglosen Heften herausgegeben von Prof. J. A. Grunert. Theil 
I. Uefte 1-4. — Bericht iiber die Verhandlungen des intemationalen meteorologischen 
Comit6s. Versammlung in Bern vom 9 bis 12 August 1880, — Bulletin des observations 
franpaises Saint-Martin-de-Hinz, 1878, 1879.— Bulletin M6t6orologique du Laboratoirs 
de Chimie du Caire, Jan. 7 to 28, 1882 (MS.).— Bulletin quotidien de I'Algdrie, Dec. 16, 
1881, to Nov. 30, 1882.— Contributions to our knowledge of the Arctic Begions, Part 
It L —Daily Weather Beports, 1882. — ^Die barometrischen Hohenmessungen und ihre 
bedeutung fiir die Physik der Atmosphare. Yon Dr. Bichard Buhlmann. — Hourly 
Headings, Oct. 1880 to March 1881.— XIII. Jahresbericht der Grossb. Badischen 
meteorologischen Centralstation Karlsruhe fiir das Jahr 1881. — Le Service M6t6oro- 
gique du Gouvemement G6n^al de TAlggrie. Par Capt. H. Brocard. — Meteorological 
Charts of the Ocean District adjacent to the Cape of Good Hope, with Bemarks.-^ 
Meteorological Observations at Stations of the Second Order for the year 1879.— 
Meteorological Observations taken at Southport, July, 9, 1881, to April 14, 1882.— 
Normalorter fiir die Taifune in den chinesisohen und japaniscben Meeren des Jahrea 
1881. Von E. Knipping. — Observations M6t^orologiques f sites k Saint- Martin -de- 
Hinx (Landes; du ler D6o. 1864 au 30 Nov. 1880. Par H. Carlier.—Observations 
M6t6orologiques faites k Saint-Martin-de-Hinz, France (Landes). Par H. Carlier, D6c. 
1 . 1876, au Nov. 80, 1878, et Dec. 1, 1879, au Nov. 80, 1881.— On the Results of Observa- 
tions made at the Pagoda, Boyal Gardens, Eew, and elsewhere, to determine the in- 
fluence of height on Thermometric Headings, on Vapour Tension and on Humidity. — 
Quarterly "Weather Beport, 1879. Appendices and Plates. — Kepo t of the Meteoro- 
logical Council to the Boyal Society, for the years ending 31st of March, 1881 and 
1882.— Beport on a Magnetic Surrey of the Indian Archipelago, 1874-77. By Dr. 
van Bijckcvorsel. Beport on the Gmles experienced in the Ocean District adjacent to 
the Cape of Good Hope. By Capt. H. Toynbee. — Report on the Storm of October 13- 
14, 1881.— SechsundHechszigster Jahresbericht der naturforschenden Gesellschaft im 
Emden, 1880-81.— Taf el der miitleren Temperaturen verschiedener Orte in R^aumur'- 
schen Graden. Berechnet von Dr. H. W. Dove. — Washington Astronomical Observa- 
tions, 1876.- Ueber ein neues Hygrometer ; von Prof . E. H. von Baumhauer. - Ueber 
die Bewegungen der Warme in Erdsohichten von verschiedener geognostischer 
Beschaffenheit.— Weekly Weather Beports. Vol. IV. No. 61 to Vol. V. No. 60.— 
Western Australia Meteorological Beport for the year 1881. 

London, Patent Office. — Patents for Inventions. Abridgements of Specifications 
relating to Optical, Mathematical, and other Philosophical Instruments. 
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London, Royal Agbioultural Society. — Joarnal. New Series. VoL XVIIL 1882. 

London, Royal AsTBOxosnoAL Society. — Memoirs. Vol. XLYI. 1880-1, — Monthly 
Notices. Vol. XLU. No. 2 to Vol XLIII. No. 1. 

London, Royal Botanic Society.— Qaarterly Record, Nos. 8 to 11. 

London, Royal Institution of Great Britain. — Proceedings, No. 74. 

London, Royal Society. — Proceedings, Nos. 216 to 221. 

London, Sanitaby Institute of Great Bbitain. — Transactions. Vol. III. 

London, Society of ABTS.^Toamal, Nos. 1520 to 1571. 

London, Society of Public Analysts. — The Analyst, Jan. to Deo. 1882. 

London, Society of Tsleqbaph £NaiNEEBS and Electricians.— Joarnal, Nos. 89 to 
44. — ^Indez of Pablications. 

London, Wab Office.— Army Medical Department Report for the year 1880. 

Madrid, Obbebyatobio AbIbonomico t Meteobolooico. — Las Tempestades enEspana, 
Avril 30 al Jolio 31, 1882. 

Madbid, Sociedad GEoaBAPHicA.~Boletin. Tomo XI. No. 6 to Tomo XII f. No. 5. 

Mablbobouoh College, Natubal Histobt Society.— Report for 1881. 

Melboubne, Obbebvatoby. — Monthly Record of Results of Observations in Meteoro- 
logy. Terrestrial Magnetism, <S;e., Feb. to Dec. 1881. 

IhLblboubns, Royal Society of Victobia.— Transactions and Proceedings. Vol. 
XVIII. 

Mbtz, Aoad£mie. — Obseryations M^t^orologiqaes faites d. Metz pendant les ann^es 
1878 et 1879. 

Mexico, Ministbbio de Fouento. — Anales. Tomos V and VI. — Revista Mensnal 
Climatologica. Tomo I. Nos. 9 to 13.— Boletin. Tomo VI. Nos. 133 to 179; 185 to 
198. Tomo Vn. Nos. 1 to 76 ; and 77 to 96. 

MicmoAN, State Boabd of Health.— Annoal Report, 1880 and 1881.— Annual 
Reports relating to the Registry and Return of Births, Marriages, and Deaths in 
Michigan for the years 1875 and 1876. — Meteorological Report, from Observations 
made at Lansing, Oct. 30, 1881, to Oct. 21 and Oct. 29 to Deo. 9, 1882.— Michigan 
Crop Report, March to Nov., 1882. 

Milan, Reals Obsebvatobio di Bbeba. — Operazioni eseguite neir anno 1879 per 
determinare la differenza di longitudine fra gli Osservatori Astronomici del Gampi- 
doglio in Roma e di Brera in Milano. Resooonto dei Professor! Lorenzo Respighi e 
Giovanni Celoria. — Osservazioni di Stelle Cadenti fatte nelle Stazioni Italiane durante 
gli azini 1868, 1869 e 1870.— Osservazioni Meteorologiche Orarie ottenute da Strumenti 
Registratori durante V anno 1880. 

Milan, R. Speoola di Bbeba.— Osservazione Meteorologiche, 1880, 1881. 

MoNCALiEBi, ^ssociAzioNB Meteobolooica Italiana. — BoUettino Deoadioo pubblicato 
per cora dell* Osservatorio Centrale del ReiJ CoUegio Carlo Alberto in Monealieri, Oct. 
1881, to July, 1882.~Bollettino Mensuale. Serie II., Vol. I., No. 9 to Vol. 11., No. 6. 

MoNTBEAL, Geological Subvby of Canada. — ^Report of Progress for 1879—80. 
^ Munich, E. B. Meteobolooischb Cbntbal Station. — Beobachtungen der meteorolo- 
gisohen Stationen im Eon. Bayern. Jahrgang III., Heft 4 to Jahrgang IV., Heft 2. — 
Uebersicht iiber die Witterungsverhaltnisse im Kon. Bayern., Dec, 1881, to April and 
June to Oct., 1882. 

Munich, K. Stebnwabtb. — Meteorologische und magnetische Beobachtungen, 1881. 

Nbwhaven, Connecticut Academy of Abts and Sciencbs. — Transactions. Vol. IV. , 
Part 2 ; Vol. V., Part 2. 

New Yobk, Centbal Pabk Obsebvatoby. — Abstracts of Registers from Self -Recording 
Instruments, Dec, 1881, to Oct., 1832. 

Oxfobd, Radgliffe Obsebvatoby. — Results of Meteorological Observations made in 
the year 1880. 

Pabis, Bubeau Centbal MiTtoBOLooiQUB.— Bulletin International 1882. — Rapport 
du Comity M6t£orologique International. Reunion de Berne, 1880. 

Pabis, L*Ob8bbvatoibb de Montsouris. — Annuaire, 1882. 

Pabis, Societk Meteobolooique de France. —Annuaire, 1881, and Jan. and Feb., 
18H2. 

Philadelphia, American Philosophical Society. — Proceedings, No. 109. 

Pbaoue, K. K. Stern wabte. — AstronomischO) magnetische, und meteorologische 
Beobachtungen im Jahre 1881. 

Kio DE Janbibo, L*Ob$bbyatoibe Imperial. — Bulletin Astrooomique et M6teorologique, 
July, Aug. and Oct. 1881, to Sept. 1882. 

Home, Ufficio Centrale di Mkteorolooia. — BoUettino Monsile, Dec. 1880 to June 
1881. 

St. Petebsbubo, Eaiseblichen Akademie deb Wissenschaften. — Communications 
from the International Polar Commisnion. Edited by H. Wild. Parts 1 to 3. 

St. Petebsbubo, Physikalisches Central Obsbuvatobium.— Aunalen, 1880 ; and 
1881. Parti. 

MSW SBBIBS. — ^YOL. IX, I 
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Stonthubbt, College Obsbbyatobt. — Besnlts of Meteorologioal and liagnetieftl 
Observations, 1881. 

Sydney, Gotebnment OBBEByATOEY.~I>oable Star Results, 1871 to 1881.— Besnlts of 
Bain and Hiver Observations made in New South Wales during 1881. 

Sydney, Boyal Sogibty of New South Wales.— New South Wales in 1881. By T. 
Bichards, — Journal and Proceedings, 1881. Vol. XV. 

TiFLis, Physikalisobe Obbebvatobium.— Magnetisohe Beobachtungen im Jahze 
1880. 

ToEio, Univebsity. — ^Memoirs of the Soienoe Department, No. 5.~MeasurementB of 
the force of Gravity at Tokio and on the summit of Fujinoyama. By ProfeBSor T. O. 
Mendenhall. 

ToBONTo, Maonetio Obsebvatoby. — General Meteorological Begister for 1881. 

ToBONTo, Mbtbobologioal Office. — Monthly Weather Beview. Jan. to Oct. 1882.^ 
Beport of the Meteorologioal Service of the Dominion of Canada for the year 1880. 

fjPBALA, Obsebvatoibe db L'lJNiVEBBiTii.— Bulletin Mdtdorologique Mensnel, Jan. to 
Dec. 1881. 

Utbecht, K Nedeblandboh Meteobologisoh iNSTiTTJUT.^MeteorologiBoh Jaarboek 
Voor 1881. 

Vienna, K. E. Centbalanbtalt f6b Meteobologib und Ebdmagnbtishus.— Beobadh- 
tungen, Nov. 1881 to 1882.— Jahrbuoh, 1878. 

Vienna, Oebtebbeichischb Gesellschaft fCb Meteobologib. — ^Zeitsohxifl, Jan. to 
Dec. 1882. 

Wasbington, Chief Signal Office. — Chronological List of Auroras observed from 
1870 to 1879. Compiled py Lieut. A. W. Greely.— Information relative to the Con- 
struction and Maintenance of Time-Balls. — Isothermal Lines of the United States, 
1871-80. By Lieut. A, W. Greely.— Monthly Weather Beview, Sept to Deo. 1880 ; 
Feb. to Aug. and Nov. 1881 ; and Jan. to March and Sept. 1882.— Beport on the 
Character of Six Hundred Tornadoes. By Sergt. J. P. Finley.^Beport on the Solar 
Eclipse of July, 1878. By Prof. C. Abbe.— The reduction of Air-Pressure to Sea-Level, 
at elevated stations west of the Mississippi Biver. By H. A. Hazen, A.M. 

Washington, Smithsonian Institution. — ^Annual Beport 1880. — ^list of Foraign 
Correspondents corrected to January 1882. 

Watfobd, Hbbtfobdshibe Natubal Histobt Sooiitt.— TransaotionB. VoL L Fftrts 
8 and 9. 

WELLiNaTON, Begibtbab-Genbbal*s Offiob.— Statistics of the Colony of New 
Zealand for the year 1880. 

ZtTBIOH, MBTBOBOLOGIBOHB CeNTBALANSTALT deb SOHWEIZEBI80H2RI NAIUBFOBSCHBNDXM 

Gesellschaft. — Sohweizerisdie meteorologische Beobachtungen, 1879, Parts 6 and 7 ; 
1880, 5 to 7; 1881, 1 to 4. 

Presented by Individxials. 

Aiteen, J., F.M.S.— Rainfall in 1881 at Braemar, Aberdeenshire. 

Aldbidge, E. G., F.M.S.— The Weather of November 1881.— The Winter of 1881«82. 

AuGusTiN, D&. F.^Ueber den taglichen Gang des Luftdruckes und derLufttemperatiu' 
in Prag. — ^Ueber den taglichen Gang des Begenfalles. 

BiNYON, J. B. — Bainfall 1865 to 1881 at Blackrook, near Cork. — Bainfall, <&o., at 
Blackrock, Dec. 1881 to Nov. 1882.— Bemarks on the Weather of 1881 at Blackrook. 

Blakb, J. H.— On the Conservancy of Bivers, Prevention of Floods, Drainage and 
Water Supply. 

Bolton, C. P., F. M.S. —Bainfall at Halfway House, County Waterford, 1881. 

Bbocabd, Caft. H. — MSmoires de M6t6orologie Dynamique. Expose des B^sultata 
de la Discussion des Cartes du Temps des Etats-Unis ainsi que d'autres documents, par 
Prof. E. LoomU. 

Buchan, a., M.A. — The Climate of the British Islands. — The Meteoxoiogy of 
Bothesay. — The Weather and Health of London. 

BuBDEB, Db. G. F., F.M.S. — On the Decrease of Bain with Elevation. 

Capron, J. R., F. M.S.— Meteorological Headings taken at Guildown, Guildford, daring 
1881. 

Obadbubn and Son, Messes. — Description of an Anemometer capable of measoring 
the speed of air in heated flues. 

Clabkb, B. a.— Meteorological Observations taken at Casterton, Aug. to Deo. 1881. 
(MS.) 

Cunningham, D.— The Weather and Storms of Great Britain. 

Denza, p. F. — Anemographo e Pluviografo.— Anemometrographo aUa speoola 
seminario di Alessandria del C. P. Parnisetti. — Apparecohio Begistratore y^ooitlL'e 
diverzione del vento. Nota del Prof. F. Brusotti. 

Dickson, E. B. — Weather Beport, Auckland, New Zeidand, 1881. 

DowsoN, E. T., F.M.B.— Transactions of the Norfolk and Norwich Naturalists* 
Society, 1874-1877. 
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fissUAM, C. G. — Index to ihe Meteorological Publications from Sweden, 1856-1881. 

Fox, W. L., F.M.S. — Tables of Sea Temperature and Bright Sunshine, &c., at Fal- 
month, 1881 ; including Meteorological Tables for West Cornwall and the SciJly 
Islands. 

Gahblb, J. G., M.A., F.M.S. — Summer and Winter Temperature in South Africa. 

Gltdb, £. E., F.M.S. — Abstract of Meteorological Observations made at Eirkham, 
Babbaoombe, Torquay, during the year 1881.— Meteorological Sonmiary, Jan. to Aug. 
1882, made at Babbacombe, Torquay. 

Gut, Db. W. A., F.B.S. — The Claims of Science to Public Becognition and Support, 

Hall, J. J., F.M.8.— On a New Electro- Magnetic Anemometer. 

Hall, Maxwkll.— Jamaica Bainfall, 1880 and 1881. — Jamaica Weather Beport, Oct. 
1881 to Oct. 1882. 

HAMXursoM, B. C. — Weather at Bed Lodge, Southampton, Dec, 1881 to Nov. 1882. 
(MS.) 

Haitr, Bb. J. — Ueber den Fohn in Bludenz. — Ueber die monatlichen und jahrliohen 
Temperatursohwankungen in Oesterreich-Ungam. — Ueber die Temperatnr der siid- 
liflihf*n Hemisphare. 

Hakvst, Bev. C. W., F.M.S.— Bainfall in Herts, Deo. 1881 to Nov. 1882.— Beport on 
the Bainfflkll in Hertfordshire in 1881. — Meteorological Observations taken at Throcking, 
Herts, during the year 1881. — The Gale of the 14th of October, 1881, and its effects in 
Hertfordshire. 

Hildbbrandsson, Db. H. H. — Observations M6t^rologiques faites par P Expedition 
de la V6ga du Cap Nord A Yokohama par le Detroit de Behring. 

HoLKBS, B. L., F.M.S. — Abstract of Meteorological Observations taken at Bua, 
Fiji, 1881. 

HoPKTirsoN, J., F.M.S. — Meteorological Observations taken at Wansford House, 
Watford, during the year 1880. — Beports on the Phenological Observations in Hert- 
fbrdshire in 1879 and 1880. 

HoBKiNB, Db. S. E., FJI.S., F.M.S. — Eleinents of the Climate of Guernsey for 37 
years, 1843 to 1879. — Meteorological Observations, Guernsey, Dec. 1881. 

HuBTEB, J., JuKB., F.M.S. — Mcteorologlcal Observations at Belper, during 1882. 

Laxb, Db. W. C, F.M.S. — ^Fifth Beport of the Committee on the Meteorology 
of Devonshire. 

Lawbs, Sib J. B.— On the Amount and Composition of the Bain and Drainage* 
Waters collected at Bothamsted, by Sir J. B. Lawes, Dr. J. H. Gilbert and K. 
Warrington. 

LooMiB, Pbof. E. — Contributions to Meteorology, Sixteenth and Seventeenth Papers. 

Maolbab, Cast. J. P., F.M.S. — Baguios. Memoria Bedactada por la Comision 
HidrogrAphica de Filipinas en 1874. — Essayo Historioo sobre el Clima de Chile, por 
B. v. Maokenna. — Guia para o uso des Cartas dos Ventos e Correntes do Golpho de 
Ginn^, por J. C. de Brito Capello.— Le Cyclone aux Tuamotu, 6 et 7 Fevrier, 1878. — 
Besults of the Magnetical, Nautical and Meteorological Observations made and collected 
at the Flagstaff Observatory, Melbourne, and at various stations in the Colony of 
l^ctoria, March 1858 to Feb. 1859. 

Mabbzott, W., F.M.S. — Meteorology; The Science of the Weather. A Lecture 
delivered at the Rochester Farmer^s Club. 

Mawlby, E., F.M.S.— The Bosarian's Tear Book, 1882— The Weather of 1881 as 
obsOTved in the neighbourhood of London.->The Weather of Nov. 1881 to Oct. 1882, 
Meteorological Observations taken at Addiscombe, Croydon. 

McLandsbobotjoh, J., F.M.S. — Meteorology of Bradford for 1881. 

Mebbifibld, Db. J., F.M.S.— Meteorological Summary, Plymouth, for the year 1881. 

Nicol, Dr. J., F.M.S. — Llandudno as a Health Besort. 

NiPHEB, I^oF. F. £.— Magnetic Survey of Missouri. Fourth Annual Beport. — On a 
property of the Isentropic Curve for a perfect Gas as drawn upon the Thermodynamic 
Biufaae of Pressure, Volume and Temperature* 

Obmbbod, Miss £. A., F.M.S. — Diagrams of Insects injurious to Farm Crops. — 
Injurious bisects. A Paper read at a Meeting of the Richmond AtheneBum.— Beport 
of Observations on Injurious Insects during the year 1881, and a special report on 
Turnip-Fly. 
Philips, J. C, F.M.S — Traces from Self-Becording Aneroid during 1882. (MS.) 
Plaktamottb, Pkof. E. — B6sum6 M6t6orologique de rAnn6e 1880 pour Gen6ve et le 
Grand Saint -Bernard. 

PoeT, Pbof. A.~Les Courants Atmosphgriques d'apres les Nuages au point de vue 
de la provision du temps. 

PooBON^ Miss £. I. — ^Administration Beport of the Meteorological Bcporter to tbe 
Government of Madras for the year 1881-82. 
Pbestok, Bev. T. A., M.A., F.M.S.— Wilisbire Bainfall, Dec. 1681 to "Sow 1882. 
Pbixcb, C. L., F.M.S.— Chart of the Buinfftll at Manchester, 1807-28, by T. 

Hanson. — Observations upon the Temperature, Pressure and Bainfall of the Past 
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Winter (1881-82).— The illustrated acoonnt given by Hevelios in hid " Mfaehina 
CelestU *' of the method of mounting his telescopes, and erecting an observatory. 
Beprinted from an Original Copy witii some Remarks. By G. L. Prince. 

Badfobd, Db. W. T., F.M.S.~Monthly and Annual Means of Temperature and 
BainfaU at Sidmouth, 1871-80. (MS.) 

Baoona, Prof. D. — Andamento Annuale della Oscillazione Diuma della Dedinazione 
Magnetioa.— Le Brinate da 7 a 13 Aprile, 1882.— L' Estate del 1881.— L* Inyemo 1881-82. 

Bamsat, A.» F.M.S.— The Scientific BolL Vol. 1. Nos. 6 to 9. 

Both, H. L., F.M.8. — Notes on Continental Irrigation. 

BnssHLL, H. C, F.M.S.— Transit of Mercury, Nov. 8th, 1881. 

Shaw, H. S. H., F.M.S.— Some Bemarks on the Methods of Wind Measurement. 

SiLVEB, S. W., F.M.S.— The Colonies and India, 1882. 

Shtth, Pbof. C. Piazzi. — Madeira Meteorologic— Madeira Spectroscopic. 

Stmons. G. J., F.B.S., F.M.S.— British BainfaU, 1881.— Bristol Docks. " Dockising 
Biver Avon." Beports on Floods, &c.— English BainfaU, I860.— Meteorological Tables, 
Truro, 1868.— Servizio Meteorico-Agrario. Anno III. Nos. 9 to 19. — Summary of a 
Meteorological Journal, kept by C. L. Prince at Uckfield in 1867, and at Crowborough 
Beacon in 1874.— Symons*s Meteorological Magazine, Jan. to Dec. 1882. 

Tabbotton, M. 0., F.M.8. — Meteorological Observations at Nottingham, 1881. 

Tatlob and Fbancis, Mebsbs. — Taylor's Calendar of the Meetings of the Scientifio 
Bodies of London for 1882.83. 

Thb Bditob.— • Oiel et Terre,' Vol. n., No. 21, to Vol HI., No. 20. 
„ • Nature,* Nos. 635 to 687. 

„ * Tdegraphic Journal and * Electrical Beview, Nos. 215 to 267. 

„ • The Field NaturaUst,' Nos. 1 to 4.' 

Tbipb, Dr. J. W., F.M.S.— BainfaU and Climate in India. By Sir J. Fayrer, M.D., 
F.B.S. — The Sanitary Condition and Laws of Mediaeval and Modem London. 

Tbxpp, C. U., F.M.S.— Burton-on-Trent Meteorological Summary for 1881. — BainfaU 
and Temperature at Altamun, Cornwall, in 1881. 

TuBTLE, L. — Beview of the Weather of 1881 at Aghalee, Co. Antrim. 

Tybeb, B., F.M.S.— The Meteorology of Cheltenham for 1881. 

Ttbeb, W., F.M.S.— BainfaU at Mansfield, 1870-81. (M.S.) 

Whitlbt, N., F.M.S.— Meteorological Tables for Penzance, i860 to 1877. 



APPENDIX VI. 
]^EPORTS OF Observatories, &c. 

The Meteorological Office. The late Professor H. J. S. Smith, P.R.S., 
Chairman of Council ; Hobert H. Scott, F.R.S., Secretary ; Captain H. Toynbee, 
F.R.A.S., Marine Superintendent. 

Marine Meteorology, — ^The Charts for the region lying near the Cape of Good 
Hope, which had been in preparation for several years, were published in the 
tnonth of June, and they were followed, in the course of the autumn, by a 
" Report on the Gales," experienced in the same district, which had been drawn up 
by Captain Toynbee. The Charts of Sea Surface Temperature, mentioned in the 
last Report of the Society, have now been completed and are in the engraver's 
hands, so that they will appear in the course of the coming summer. 

The Pressure Charts for idl Oceans for the four cardinal months are in hand, 
as already mentioned, and may be expected to be finished in about a year. 

The investigation into the weather of the North Atlantic for the period of 
thirteen months beginning with August 1882, has been adopted by the Council 
as the main work of the Marine Department, and it is being carried on 
vigorously. If it be permbsible to quote figures relating to a date posterior 
to that of die Societ^^'s Report, the following statement may be found of interest 
as bearing on a subject on which the Society's Council has expressed decided 
opinions :— 

<* Up to the 2drd of February 1883, 1,062 vessels have co-operated in the 
work, and 3,116 forms have been received ; they are distributed over the months 
as follows : — 

Aug. Sept. Oct. Nov. Dec. Jan. Feb. 

630 630 590 494 - 461 249 72 

The average number of days* observations received on each working day since 
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the let of November is 356, giving an average of 305 for each day since that 
date." 

Part III. of the Contributions to Arctic Meteorology appeared in the month of 
October, and Mr. Strachan is now engaged on part i V., which will contain inter 
alia the data from the expeditions of M'Clure, Kellett and Nares, among British 
explorers, and of Kane, Haves and Hall, among Americans. 

Weather Telegraphy. — Tne operations in this department present no features 
of special novelty. The practical employment of cirrus observations in fore- 
casting has made some advances, bat difficulty is experienced in finding 
accurate recorders of so delicate an observation as the motion of upper clouds. 

L(tnd Meteorolofiry. — Part II. of the Quarterly Weather Report for 1876 has 
appeared. It contains, as an Appendix, a comparison of the results, in the form 
of the constants of BessePs Formula, obtained from the original Thermograms 
for the seven observatories in 1876 by the use of Thomson's Harmonic Analysis, 
with the results obtained by calculation from the mean values of the hourly 
readings of the same curves, as determined by Mr. H. S. Eaton (Presidential 
Address, 1878, Quarterly Journal, vol. iv. p. 87) ; the figures having kindly been 
placed at the disposal of the Council by Mr. Eaton. 

The agreement between the two series of figures, which are represented 
graphically, is most satisfactory. 

The engraved copies of the curves of the self-recording Instruments for the 
year 1879 have appeared, and are accompanied by an account of the comparison 
between the various modes of thermometric exposure conducted at Strathfield 
Turgiss between November 1868 and April 1870, by the Rev. C. H. Griffith, P.M.S. ; 
the expenses of installation of the screens having been defrayed by grants 
obtained by Mr. Gr. J. Symons, F.R.S., from the Government Grant Committee. 

The Council have commenced with the year 1881 the printing and publication 
of the hourly readings of the curves of their self-recording Observatories, 
which have been lithographed since 1874. Three quarterly parts have now 
appeared. 

The Tables of Monthly Rainfall values for the British Isles for the fifteen 
veara ending with 1880, which have been supplied to the Office by Mr. Symons, 
have now been printed, and will appear as soon as the map of total annual 
rainfall which has been engraved to accompany them is ready. The Meteoro- 
logical Atlas of the British Isles is also in the hands of the engraver. It will 
embrace monthly maps of Atmospheric Pressure. Air Temperature and of Sea- 
Surface Temperature, and an annual map of Rainiall. 

The Council have also engraved the daily records of sunshine for the year 
1881 at thirty-one stations distributed over the United Kingdom, and the 
volume will appear in the course of the summer. 

Lastly, it remains to say that the Council have decided to discontinue four of 
their observatories, viz. Armagh, Falmouth, Glasgow, and Stonyhurst, at the 
end of the current year^ 1883, considering that, as the records will then have 
been continuously maintained for sixteen years, since the commencement of 1868, 
sufficient material has been collected for the determination of the most important 
elements of diurnal and annual range for the different districts of the United 
Kingdom. It is proposed to maintain the three observatories of Aberdeen, Kew, 
and Valencia, whose positions form approximately an equilateral triangle, as 
representing the extreme differences of situation to be met with in the United 
Kingdom. 



Royal OBSERyATOBT, Greenwich. W. H. M. Christie, M. A.,' F.R.S., Astro- 
nomer Royal. — No important change has been made either in the meteorological 
instruments or in the meteorological work carried on at the Royal Observatory. 

A small alteration has been made in the manner of connecting the pressure- 
plate of Osier's anemometer with the recording pencil. The communication was 
formerly effected by a copper wire passing down the centre of the long upright 
shaft. For this a hue brass chain has been substituted with great a^antage ; 
the record of pressure is altogether improved, the light pressures especially 
being much more satisfactorily registered. 

A change hfts also been introduced as regards photography, the old wet-paper 
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proceBs having been discarded for a dry proceBs of mnch greater sensibility. 
The paper now employed is the " argentic-gelatino-bromide paper *' prepared by 
Messrs. Morgan & Kidd, by use of which very mach better results are in even^ 
way obtained, with a largely diminished consumption of gas. — March Ibih^ 1683. 



Royal Observatory, Edinburgh. Professor C. Piazzi Smyth, F.R.S.E., 
Astronomer Royal for Scotland. — The work of daily time signals, by both ball, 
gun, and controlled clocks, with the necessary observations, have been carried 
on as usual through the past year. Likewise the calculations of the bi-diumal 
meteorological observations at iifty-five of the stations of the Scottish Meteoro- 
logical Society, for the Registrar-General of Scotland. These have been printed 
in that officer*s monthly and quarterly returns. — Jan. 1883. 



Kew Observatory. G. M. Whipple, B.Sc, F.R.A.S., Superintendent.— The 
several self-recording meteorological instruments have been maintained in regular 
operation throughout the year. 

The observations made on the lawn of the Observatory, with the view of 
determining the relative merits of different patterns of thermometer screens, 
were discontinued in November, 1881. the Wild's screen and the De La Rae 
portable screen having been dismounted and returned to the Meteorological Office. 
The Stevenson screen was, however, purchased by the Committee, and remains 
standing in situ for the purpose of exhibition to visitors, and also in order that 
occasional thermometric experiments may be conducted in it. 

An exhaustive discussion of the twenty-eight months* observations has been 
made by the Superintendent, and submitted to the Meteorological Council at 
their request. 

It may, however, be stated here that the results show that the observations of 
air temperature in the thermograph screen, attached to the Observatory building, 
only differ in the daily mean from those in a freely exposed Stevenson screen 
4 it. iibovc tlie ground by 0°*4, and from a sirailarlpr placed Wild's screen, 10 ft. 
above the surface, by 0°1. The extreme variations observed have, however, 
occasionally reached several degrees. 

At the request of the Meteorological Council, the actinometer devised by Pro- 
fessor Balfour Stewart, and described in ih^ Report of the Committee on Solar 
PhysicSy 1880, Appendix H, has been obtained on loan from the Science and 
Art Department, South Kensington, and erected on a suitable stand on the 
Observatory lawn. Numerous observations of solar radiation have been made 
by it during the past summer, and also several comparative observations have 
been made with the Hodgkinson's actinometers belonging to the Royal Society 
and to the India Office. 

At the request of Mr. C. Greaves, M.Inst.C.E., several series of observations 
were taken at frequent intervals during last summer of the temperature of the 
surface of the pond a quarter of a mile distant from the Observatory. More 
recently a float has been moored in the centre canning maximum and minimum 
thermometers immersed just below the water-line. This is hauled to the shore 
every morning at 9 a.m., and the temperatures recorded. The cost of the experi- 
ment is defrayed by Mr. Greaves. 

Professor Tyndall having suggested the desirability ot making a series of 
experiments on the fall of temperature near the surface of the ground at sunset, 
a scheme was organised and apparatus devised by Mr. F. Galton, bv means or 
which thermometers suspended at heights of 2 ft., 4 ft., and 20 ft. could be 
rapidly read and their indications compared with those of a thermometer placed 
on swans' down on the surface of the ground. 

The apparatus employed is conveved into the open park to some distance 
from any building or trees, and the thermometers read at five-minute intervals 
from about half-an-hour before sunset until one hour or two hours after. 

The cost of these experiments will be defrayed by a grant from the Meteoro- 
logical Council. 

Pr. Waldo, Director of the Thermometric Pareai; of the T^ini^hester Obs^rrv 
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tory, U.S.A., has visited the Observatory, and selected several standard thermo- 
meters for use in that establishment in the verification of American thermo- 
meters, and for comparison with other instruments purchased of Continental 
makers. 

Experiments have been made, but hitherto without complete success, for the 
direct comparison of chemical thermometers at hieh temperatures, an operation 
for which a demand has recently arisen amongst those who supply these instru- 
ments in commerce. 

The number of instruments verified at the Observatory in the course of the 
year amounted to 7,544, being a considerable increase as compared with pre- 
ceding years. — Jan, 11 /A, 1883. 



RAIX3LIFFB Observatory, Oxford.— £, J. Stone, M.A., F.R.S., Radcliffe 
Observer. — No important changes have been made in the instrumental equipment 
of the Observatory or in the arrangements for taking the meteorological observa- 
tions since the date of the last report, but some working parts of the anemometer 
having become worn were renewed by Mr. Adie in October. 

All the instruments are in good order, and the curves from the self-recording 
and photographic instruments are perfectly satisfactory. 

The Meteorological Results for 1880 have been printed and distributed : those 
for 1881 are under discussion, some part being ready for press. 

Weather reports have been supplied daily (by telegram), to the Meteoro- 
logicid Office ; bi-monthly to the United States Signal Office ; monthly to the 
Registrar General, Midland Naturalist^ and the local newspapers ; and to many 
meteorologists by special request. 

The rai^all for the past vear amounted to 31*7 ins., or 5*3 ins. in excess of the 
mean rainfall for the preceaing thirty-one years. 

The sudden and almost simultaneous changes in the direction and velocity of 
the wind, temperature, and barometer reading, and the commencement of the 
heavy rainfall, of the storm of the 24th of October are distinctly indicated in the 
automatic records ; and show how difficult it must be to locally predict the 
occurrence of such a storm. — Jan. llth^ 1883. 



Cambridge Observatory. Professor J. C. Adams, M.A., F.R.S.^The 
meteorological work has been carried on by Mr. Todd in precisely the same way 
as in past years. The 8 a.m. and 6 p.m. readings are forwarded every morning 
to the Meteorological Office, and a monthly report including observations made 
at 2 pjn. (with the exception of Sundays) is likewise forwarded. 

No change has been made in the instruments :— the position of the sunshine 
recorder commands the path of the sun firom rising to setting with the exception 
of a few days before ana after the winter solstice, when the rising sun is hidden 
by trees for about a quarter of an hour. — Ja/n, l^t\ 1883. 



Stonyhurst Colleoe Observatory. Rev. S. J. Perry, M.A., P.R.S.— The 
meteorological work has been continued as usual during the past year. The 
observations connected with the International Polar Expedition were commenced 
on the 1st of August, in accordance with the instructions issued by the third 
International Conference, St. Petersburg, and will be continued until the 1st of 
September of the present year. 

The svstematic watching for Aurora in connection with the work of M. Sophus 
Tromholt, has been continued through the ^ear. 

Two barometers, tiiermometer, direct-vision spectroscope, sunshine recorder, 
and other instruments have been despatched by the director to the Observatory 
Real Collegio de Belen, Havana. A set of magnetic instruments is being pre- 
pared for £e same observatory by Messrs. Elliott & Co. — Jan, 2X)th^ 1883, 
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Notice of a bemabkable Land Fog Bank, '' The Labby," that occurred 

AT TeIGNMOUTH on THE MOBNING OF MONDAY, THE 9tH OF OCTOBER, 1882. 

By G. Wabeing Obmebod, M.A., F.G.S., F.M.S. 

[Bead Febraary 2l8t, 1883.] 

'' The Labby," a dense mass of rolling white land fog, though well-known at 
Teignmonth, does not occur there nearly as often as the semi-transparent sea 
fogs. This fog hank is confined to the bottom of the valley, differing therein 
from the sea fog, which rises above the top of the hills ; it appears about 
daybreak, and has an undulating but well-defined upper edge, which leaves 
the higher part of the hills clear. It occurs occasionally, but veiy rarely, 
in the upper valley of the Teign as high as Ghristow, but does not reach np 
to the level of that village ; it is also sometimes noticed in the valley of the 
Bovey Brook, a feeder of the Teign, as high as Yeo, between Lustleigh and 
Bovey Tracey ; this fog, however, probably originates in the low ground of 
Bovey Heathfield and the marshy lands on the banks of ihe Teign by 
Newton Abbot, and from thence rolls down the more contracted valley to 
Teignmouth. At Teignmonth the fog first fills the lower part of the main 
valley and then rises to a height of rarely 90 ft., an elevation exceeded in 
the side valleys through which no current of air passes to carry the fog away ; 
and it gradually diminishes as the sea is approached, when it soon disappears. 
Before noon the fog generally melts away or turns into a semi-transparent 
mist. The following description of the Southern side of the valley of the 
Teign is needful to show the extraordinary volume of fog bank, and the 
rapid changes that it underwent on the 9th of October, 1882. The estuary 
of the Teign runs from West to East. Teignmouth and the Haldon range 
are on the Norths and Shaldon and the high ground of Stoke Common on the 
South. The headland of the Ness is the most Easterly point on the South 
side; a slight depression, estimated as about 140 ft. above sea-level at the 
lowest part, occurs between *' The Ness ** and the ground to the West, the 
land rising thence to form the high level of Stoke Common, which runs 
parallel with the valley of the Teign. To the West of this depression a 
short spur projects in a Northerly direction from the high ground, and at the 
extremity thereof there is a triangular plantation. The Eastern point of the 
base of this is 240 ft. above sea-level, or 15 ft. lower than the position at 
Woodway from whence the following observations were taken. To the West 
of this plantation a long spur runs in a North-westerly direction to the Teign 
near Bingmore, forming the Easterly side of a large irregular semicircular 
hollow, and the high ground to the West of this spur is the Eastern boundary 
of a long valley reaching from Stoke in Teignhead to the Teign. 

On the morning of Monday, the 9th of October, the sky was bright and 
dear until about 5 a.m., when the fog began to appear. At 6.80 a.m. a 
dense bank of white fog drifted down the Teign. At 6.55 a.m. the top was 
marked by a well-defined line reaching nearly to the sunmiit of the Ness, and 
to the lower part of the triangular plantation, but rose in a gentle curve 
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between those points, being considerably above the lowest part of the 
depression before mentioned. At 7.80 a.m. the main body of the fog bank 
reached half-way up the triangular plantation, or about 260 ft. above sea- 
level ; the line at the top was broken occasionally by small patches of feathery 
mist ; the semicircular valley was Med with thick fog. This showed over 
the summit of the short spur, but the upper fields on the Eastern side of the 
spur were visible. At 7.40 a.m. the fog bank had reached the top of the 
plantation, or about 280 ft. above sea-level. At 7.50 a.m. the fog bank had 
sunk below the plantation, which was left covered by transparent mist. At 
8 a.m. the plantation and the whole of the spur up to the top of the hill were 
covered by fog. At 8.15 a.m. the plantation was clear, the fog having sunk 
about 40 ft., and the top of *' The Ness " was visible. At 8.45 a.m. the fog 
had become thinner. At 9 a.m. the upper part of the fog bank had turned 
into thin mist, though it was thick below. At 10.45 a.m. *< The Ness *' was 
visible, and though the semicircular valley was still filled, the fog was 
gradually clearing. At noon the fog bank had changed into a semi-trans- 
parent mist occupying the whole of the valley of the estuary of the Teigu. 

The following is an abstract of the registers kept by Dr. Lake, in Bitton- 
street, Teignmouth, 70 ft., and that kept by myself above that town, at 
Woodway, 285 ft. above sea-level : — 
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The direction of the wind is taken by Dr. Lake from a vane, and by 
myself from the clouds passing over my house which faces the South. On 
the 10th it was so very light that the direction was doubtful. 

The difference between the thermometers on the 9th shows the effect of 
the fog in the valley. 

On Sunday, the 8th of October, there was a heavy storm of rain with 
lightning and thunder at 8 a.m., but it soon passed, and the day was fine 
until eveniug, when heavy rain fell from 9.15 to 10.5 p.m. The night of 
Sunday and the early morning of Monday were fair, with clear starlight until 
a little after 5 a.m. when the fog bank above described began to appear. 
On Tuesday a thin sea fog reached to the hill tops, and in the evening 
rain fell heavily. As these thick fogs are not often experienced, and an 
opportunity occurred of noting the particulars of one more extensive than 
l|6ualj it was considered advisable to record the above observations, 
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APPEm>JX— Continued. 
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The fishermen consider that the appearance of '' The Larry " indicates a 
change of wind and weather, and that it will be cold. I do not think that 
this opinion is altogether correct. 



SUPPLEMENTABY NoTES ON THE M1ST8 IN THE ESTUABT OF THE TeION, DeVOM- 

8HIRE. By G. Wabeino Obmebod. 

Obbebyations have been taken daily at 8 a.m. from Woodway in a Sontherly 
direction, over the Estnary of the river Teign and Babbacombe Bay, from the 
25th of October 1882 to the close of January 1888, an interval of 99 days, 
as to the mist in that district. During this time the opposite hills on Stoke 
Common, distant two miles, have been visible on 98 days, and Babbacombe 
clifis distant five miles, on 81 days. On the 19th of January, 1888, the trees 
at Bam Park, distant about 850 yds. to the South of Woodway, were not 
visible, and those at Woodway gate we^e indistinct. The following were the 
points observed : — 

Base of Dnnmore House • Distant one mile and a quarter. Height 133 ft. 

gansmitof l^e98?Qint. ^m ?f one lopo and a quarter. „ 17} ft, 
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Eastern Angle of Triangular Wood. . Distant, one mile and a third. Height 240 ft. 

Base of Tower half-way up Wood . . „ one mile and a half. „ z8o ft. 

Summit of Stoke Common „ two miles. About 500 ft. 

Babbaoombe (Mr. Glyde's) „ five miles and a half. Height 294 ft. 

The appendix (p. 112) contains entries of the above mentioned observations 
of mist, and in addition those of the wind, cloud, minimum temperature, and 
humidity at Woodway, and the minimum temperature and humidity taken 
by Dr. Lake at Bitton. Although occasionally it is noticed that the tempera- 
ture is lower at Bitton than at Woodway during dense mist, no practical 
general deductions have as yet been arrived at ; but as the observations are 
continued daily, it is hoped that some light may ultimately be thrown by 
them on the meteorology of the district. 



DISCUSSION. 

Mr. Scott said that the photographs of the fog taken by Mr. Ormerod 
appeared to him to resemble the pictures given by Mr. G. Harvey, F.R.S. in the 
Encyclopedia Metropolitana of a fog at the entrance to Plymouth Harbour. 
Mr. Harvey gave no particular name to this fog, but his description of its 
formation muwi resembled the account given by Mr. Ormerod of the formation 
of the " Larry ;" and the localities were not very distant from each other.; 

Mr. Eaton thought that the value of the communication wonld have been 
enhanced if the author had given the temperature of the water of the Teign in 
addition to the minimum temperatures at Woodway and Bitton. How much the 
temperature of rivers and lakes, in relation to that of the incumbent air, 
influenced the formation of fogs over them, had been shown by Sir Humphrey 
Davy, Bart., V.P.R.L, in a communication to the Royal Society in 1819, entitled 
'' Some observations on the formation of Mists in particular situations.*' 

Mr. Whipple said that the photographs represented nothing more than what 
was often seen at the Kew Observatory. From the roof of the Observatory he 
had frequently noticed that the upper surface of some fogs was sharply defined, 
the lower hsilf of the trees round about being invisible while the tops could be 
clearly seen. Such fogs as these could of course only occur in calm weather. 
The oDservations at the Pagoda gave many instances of such fogs. 

Professor Archibald considered that there were two sorts of foga, one 
occurring when the water was cooler than the land, and the other when the land 
was cooler than the water. The " Larrv" appeared to be of the l^itter sort, and 
was apparently caused b^ the cold air descending from the slopes of the neigh- 
bouring hills, and impinging upon the warmer and more humid air overlying the 

river. 

Dr. MaeOBT inquired whether in such fogs as those described by Mr. Whipple 
the air was saturated with moisture. 

Mr. Whipple replied that the dry and wet bulb thermometers then read alike. 
He also remarked that at the seaside he had seen fog rolling over cliffs into 
valleys, and a magnificent sight it was. 

Dr. Tripe had seen instances of similar fogs to that described by Mr. Ormerod 
when staying at Tunbridge Wells, and in Switzerland. 

Mr. Symons remarked that this fog covered a large area, the valley of the 
Teign being about two miles wide at Tei^mouth. The observations made by 
Mr. Ormerod might be of great use in discussing the subject of fogs, as the 
height of this fog, the breadth of the Teign valley, and the distance the fog 
extended up the valley were known, and so its dimensions could be found ; and 
in addition to these particulars, the temperature and other observations were 
given. When staying at Crowborough Beacon, at an elevation of 800 ft., in the 
vicinity of Tunbridge Wells, on looking out of his bedroom window one morning 
he was surprised to find all the country enveloped in fog, and he could not even 
see the gravel paths in the garden round the house, while Beachy Head, and the 
Peytrs Dyke, each about 25 miles distant, were clearly visible. He thought it 
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was a pit7 that observations of the visibility of distant hills should have been so 
greatly neglected , and referred to the observations on this subject made by Mr. 
Cmickshank in the valley of the Dee. He also referred to a suggestion which 
had been made some years ago, to set up poles painted with different colours at 
certain intervals at tne lighthouses in the United Kingdom for the purpose of 
nxaking observations as to the density and height of fogs. 

Mr. Dyason inquired whether any reason could be given to account for the 
rising en masse of fogs 2,000 orj 3,000 ft. thick ; a phenomenon very common in 
Switzerland. 



Babouetjeucal Depbbssions between THE Azores and the Continent of 
EuBOFE. By Captain J. C. Do Bbito Capello, Hon. Mem. M.S. 

[Bead February 21st, 1883.] 

The depressioDB which form the subject of this short inqoiry present a few 
interesting features as to the variation in their rate of movement, and the 
change of form of the isobars daring their transition. The depressions 
irhich cross over the Azores, or slightly to the North of these islands, are less 
freqaent than those passing in higher latitudes ; there are times, however, 
when the high atmospheric pressure usually met with in the region of the 
Azores is displaced towards the North, and under this circumstance depres- 
sions are observed in these Islands. The month of January, 1881, afforded 
an instance of this displacement of the maximum atmospheric pressure from its 
ordinary position. At all times of the year depressions in the neighbourhood 
of the Azores generally move towards the East or East-north-east, reaching 
the coast of Portugal, the Bay of Biscay, or the British Channel, and nearly 
all these phenomena could be foretold on the Continent by means of a tele- 
graphic cable. 

A depression between the 7th and the 12th of May, 1878, was remarkable 
from the alteration it underwent during transition as to its area, direction, and 
rate of progress. On the 7th of that month the isobars indicated a depres- 
sion between the Azores and the North coast of Portugal, leaving a band of 
relatively high pressures from North to South, nearly in the middle of the 
Peninsula. Some rain in the centre of Portugal with the wind moderately 
strong marked the arrival of the depression. Next day (8th) the atmospheric 
condition varied but little ; a movement of the depression towards the East 
occurred, however, and there was a continuance of strong wind and rain 
principally in the North of Portugal. The depression had assumed an elliptic 
form, its major axis being directed towards East-north-east. On the 9th the 
depression had undergone a considerable change, or possibly a new depres- 
sion from the West interfered with the former, increasing thereby its area of 
action, and changing the direction of the major axis towards North-north- 
east. The isobar of 751 mm. passed through Ponta Delgada and Valencia, 
where the wind was strong from the East. From the 9th to the 12th, the 
depression moved very slowly towards the North-north-east with an increas- 
ing gradient. This depression seems to have been diverted from its original 
course, and its rate of progress retarded by high atmospheric pressure 



Il6 QUABTBfiLY JOUBkiL 09 Th6 MBTBOBOLOGIOAL SOGtsM. 

over the Peninsola and France. Although the fall of the barometer in the 
Azores on the 8th was hardly 8 mm., the isobars, from observation on these 
islands, manifest the presence of a depression to the West of the Peninsnla ; 
(he existence of this depression might have been made known with advantage 
in England and France, had the telegraphic cable, destined to connect the 
Azores with the Continent, been laid. 

The depression of the 20th to the 25th of November, 1878, was as 
remarkable for the slowness of its movement as for its elongated form, these 
characters being apparently due in the main to high atmospheric pressure on 
the Continent. On the 18th an anticyclone reached the Irish coast, extend- 
ing East and East-north-east. On the 19th and 20th a depression North of 
the Azores was travelling slowly towards the East, and its area was extending 
in the direction from Sonth-west to North-east, so that it arrived on the 24ih 
on the Bonthem coast of Ireland and England, in a much weakened condition. 
On the 21st the depression was experienced at the Azores, although the fall 
of the barometer was not great ; at Ponta Delgada it reached 6 mm. and 
at Angra and Funchal 4 mm. This depression also appears to have spent 
its energy in overcoming the high pressure over the Peninsula, from the fact 
that on the coast of Portugal the wind was very high from between 
South-east and South-west in the night of the 22nd and morning of the 2Srd. 
Torrents of rain fell at Lisbon, Ponto, Guarda and Montalegre. At Funchal 
rain commenced falling on the morning of the 22nd. The isobars, although 
only approximately correct from lack of observations at sea, show clearly 
enough the position and form of the depression. From the direction pursued 
by this depression, and from its change of form it did not reach the mouth 
of the British Channel until four days after having passed through the region 
of the Azores. The history of this depression exhibits one of the longest 
intervals between the occurrence of such a phenomenon at the Azores and 
its arrival in the British Channel. 

A great number of depressions were observed at the Azores during 
January 1881. That between the 15th and 20th of that month ranks amongst 
those which a telegraphic cable would have been useful in announcing. 

This depression, which occupied only a small area, progressed very rapidly. 
On the 15th and 16th there were no signs in the Channel or in England of 
any distant depression ; but on the former day the direction of the wind in 
the Azores at 9 o'clock showed the approach of a depression on the West of 
these Islands. In the night of the 15th to the 16th this reached the Azores, 
and moved so rapidly towards East-north-east, that at 8 p.m. at Ponta 
Delgada the wind had become North-Dorth-east, increasing in strength and 
blowing a gale at 9 p.m. On the 17th, at 9 a.m., the centre of the depres- 
sion was North-west of Corunna, having progressed very rapidly since the 
day before, and the depression was approaching the British Channel ; the 
centre, preserving the same direction, entered the mouth of the Channel on 
the 18th at 9 a.m. On the 19th at the same hour it occupied nearly 
the same position as on the previous day; but between the 19th and 20th, 
it crossed rapidly over Holland, and arrived on the 20th close to Berlin. 
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On the 24th of the same month, at 9 a.m., an area of high pressure 
eovered the North of France and Germany, bnt a depression with slight 
gradients lay between the Peninsula and the Azores, with its centre close to 
the coast of Portugal. The gradient between Angra and Ponta Delgada, and 
the direction of the wind at 9 a.m. on these Islands, indicated a new depres- 
sion in the North-north-west or North-west. Next day, at 9 a.m., the baro- 
meter had fallen 16 or 17 mm. at the two stations in the Azores, and 
there was a tempest from the West at Ponta Delgada ; the gradient continued 
at 5 mm., and there was evidently a persistence of the depression in the 
North-west. The first depression reached the Bay of Biscay, while still of 
slight dimensions, but the wind was rather strong from East in the SciUy 
Isles. On the 26th the extensive depression to the North-west of the Azores 
had progressed towards North-north-east, becoming incorporated with the 
first. In the British Channel the wind was strong from East-south-east at 
the Scilly Islands. On the 27th the centre seems to have pursued a more 
Northerly direction ; and on the 28th a depression of slight depth and small 
area was detached from the former and followed the line of the British 
Channel, touching the North Coast of France. The main depression, 
however, continued its progress towards the North-north-east, and the 
barometer at Valencia was lower than on the day before. This illustrates 
the incorporation of two depressions following each other, and affords an 
instance ol the detaching of a depression of small area moving in a lateral 
direction. 



DISCUSSION. 

Professor Abghibald exhibited a diagram which he had plotted out from the 
figures given bv Captain Hoffmeyer, showing the mean tracks of certain groups 
of storms which crossed the Atlantic in 1873-4. From the tracks of storms as 
there laid down, it appeared that one-half of the storms which passed over the 
Azores affected the weather in the British Islands. The diagram also showed 
that storms seemed to start within a very small compass near Newfoundland, 
and eradaally spread out in crossing the Atlantic. Witii respect to Captain 
Capello's Paper. Professor Archibald said that the facts seemed to accentuate 
what had so often been urged, viz. the desirability of obtaining as much tele- 
graphic communication as possible. It would probably help weather forecasting 
as well as the science generally if telegraphic communication could be opened 
with Iceland, the Azores, and (as the diagram showed) even Greenland. 

Captain Toymbee observed that Captain Hoffmeyer's Paper, " Etude snr les 
Temp^tes de FAtlantique Septentrional et Projet d'un Service T616graphique 
International relatif si cet Oc^an," seemed to show that telegrams f^om the 
Azores would be very useful aids towards forecasting the weather of the North 
Atlantic and of Western Europe. He hoped that the daily charts of the North 
Atlantic now being prepared by the Meteorological Office would supply data for 
forming a decided opinion on the subject, for as the ships wrecked In a day 
probably cost much more than the expense of such a cable for a year, it was only 
requisite to convince the world that manv such wrecks could be prevented, and 
money would be forthcoming for laying down telegraph cables to those islands. 

Mr. Scott said that the laying of cables to Iceland and to the Azores had 
been projected for several years, and in the latter case several concessions had 
been granted by the Portuguese Government, but so far as he knew no money 
had yet been contributed for laying either cable. As regarded that to Iceland, 
the proposal at present before the public, which had been made by some Danish 
ciq[>itali8ts, contemplated the raising of the necessary funds by pro raid contri- 
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bntions from the countries which would be most interested in the receipt of 
weather intelligence, the quota for this country being stated at upwards of 
£3,000 ft yeftr, which would be a severe tax on the resources of the Meteoro- 
logical Office. It was interesting to see that Captain Capello had traced some 
depressions from the Azores to,the British Islands, for the only previous statement 
as to the Azores storms with which Mr. Scott was acquainted, was that made 
in the Nautical Magazine, 1842, p. 145, by Mr. Hunt, Her Majesty^s Consul in 
those islands, to the effect that the storms felt there travelled to the South-east. 

Mr. C. HABDiNa considered that the weather-systems which advance on the 
British Islands from the Atlantic must in their passage exert some influence on 
the barometer at the Azores. He had examined all the tracks of storm-centres 
shown in the United States Monthly Weather Review for the year 1879, and out 
of a total of ninety-two distinct storm-centres observed in the North Atlantic 
during the year, there were fifty-nine which left American waters, and of these 
thirty-seven (63 per cent.) crossed the Atlantic to European coasts. 

Mr. Whipple thought that a clear distinction should be made between the 
terms storms and areas of low pressure, the popular idea of a *' storm *' being 
very different to what was meant when that word was used by meteorologists ; 
it was desirable that the terms should not be confused. He had lately been 
studying the United States weather maps for the first three months of 1881, 
and from these it appeared that the depressions originated in a lower latitude 
than was shown by Professor Ai'chibald's diagram, most of them commencing 
below latitude 40°. They then sailed across the Atlantic in a curved direction, 
passing the neighbourhood of the Azores, and ultimately reached these latitudes. 
It was, however, in his opinion, a mistake to advocate the laying of a cable 
between the Azores and England for purely meteorological purposes. 

Mr. C. Habdinq observed, respecting Mr. Whipple's remarks, that a depression 
was not always a storm, but a storm wasinvariably a depression or very intimately 
connected with one. 



Weathsb FobkojlSTs and Stobm Wabninos on the Coast of South Afbica. 
By Captain Campbell M. W. Hepwobth, F.M.S. 

[Bead February 2lBt, 1883.] 

Having had considerable opportunity of observing the meteorological phe- 
nomena of the South and of a portion of the South-east coast of Afiica, I 
venture to offer some remarks upon their variations, and upon the barometric 
and .thermometric oscillations accruing therefrom. 

Perhaps, there are few localities where meteorological changes occur 
more rapidly than on this coast, and I have reason to believe that on no 
other can they be predicted with greater accuracy. 

In this brief sketch I propose to follow the coast-line from Natal to Table 
Bay, centering my observations in the principal ports. The wet season in 
Natal is from October to February, when the winds are usually Westerly and 
light ; but rain occurs occasionally at all times of the year. After a con- 
tinuance of rain, the barometer rising steadily all the time, a fresh Easterly 
gale follows, the weather clears, and atmospheric pressure commences to 
diminish, the wind blowing hardest after the mercury in the barometer has 
fallen about 0*8 in. 

May, June, and July are the finest months on the coast of Natal, when 
the barometer is steady at about 80*10 ins. ; a light wind coming in from the 
seaward during the day, and a breeze blowing from off the land during the 
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night : bat strong gales occar both from the Eastward and Westward even 
during these months. Angnst, September, and October are the most 
boisterous months of the year, when the range of the barometer is great, and 
the gales alternate between the Eastward and the Westward. For instance, 
the barometer stands say at 80*60 ins. at 8 a.m., and the thermometer at 
70^ Fahrenheit in the shade ; the sky overhead would be cloudless bat for 
the eirro-camalas from the South-east. A peculiar haze hangs over the 
horizon ; a bank of cirro-stratus lies towards the Soath-east : it is calm. 
Towards .noon the temperature increases considerably, and atmospheric 
pressure continues to decrease. At noon, or sometimes with the first of the 
flood-tide, a breeze springs up from about East, and soon freshens to a 
moderate gale. The barometer falls rapidly, and as the afternoon advances 
the wind veers to the Northward of East. 

These gales from the Eastward blow from about South-east, fifty or a 
hundred miles to seaward, but are deflected on arriving near the coast, and 
take the direction of the coast line i.e. East-north-east, or still more 
Northerly, when they blow home ; and it is the swell set up by the wind at 
South-east so far seaward which, catching the vessels at anchor in Natal 
Beads on the starboard bow, heading to wind and sea East-north-east, 
causes them to ride so uneasily, and when they part, to cant towards 
shore. 

The wind then blows down the coast about East-north-east, and towards 
evening has increased to a strong gale. A long heavy swell sets in from 
about South-east; but the wind usually moderates towards sunset or shortly 
after, the barometer ceasing to fall. At sunrise next* morning, or with the 
first of the flood- tide, the breeze again freshens, the burometric pressure 
again diminishing, and the temperature increasing rapidly. By noon, the 
gale will probably have reached its height, or more certainly when the baro- 
meter has fallen to about 80*00 ins. A thin line of cirro-stratus stretches 
along the western horizon ; a high breaking cross sea rolls into the road- 
stead, the heaviest rollers coming from about East-south-east ; and now 
cirrus appears in the sky from the North-west, and the cirro-stratus deepens 
to the Westward. The gale continues to blow steadily until about three 
hours before sunset, or when the mercury has fallen to about 29*70 ins. to 
29'80 ins., and a bank of clouds rises to the North-west, throwing out long 
streaks of cirrus across the sky. The wind becomes pufiy, and the tempera- 
ture rapidly decreases. 

Directly the mercury ceases to fall, *the wind moderates, often suddenly, 
and the sea surface has the appearance of boiling water. 

The wind will probably die away altogether after sunset, and a heavy dew 
fall ; but the change of wind, in many cases, comes directly after the 
Easterly gale has dropped, the reading of the barometer often being as 
low as 29*60 ins. before the breeze takes off. It is when the barometer 
begins to rise that the change comes, usually with the turn of tide ; but 
sometimes immediately after the Easterly wind has dropped, particularly in 
October, November, and December, when the wind blows suddenly from the 
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North-west with great yiolence, bringing with it a heavy driving rain. The 
wind generally continues to freshen as the pressure rises, after shifting to the 
South-west in a rain squall, and blowing itself out with a rising barometer : 
but the hardest gales occur when the wind veers slowly to West or West- 
south-west, with a drizzling rain, and the mercury oscillates between 80*00 
ins. and 80*10 ins., the thick drizzling rain obscuring the land at a distance 
of less than two miles. 

These South-west gales extend, as a rule, from Cape St. Francis to Mozam- 
bique, and last for forty-eight hours or more ; but it has been found, that the 
wind has been usually more moderate and the weather clearer fifty to a 
hundred miles seaward. 

Directly the mercury rises decidedly the weather moderates, and these 
gales are often followed by fine settled weather : they mostly occur in April 
and October. A high hollow sea gets up ; for the Easterly gale which is 
sure to have preceded it will have increased the velocity of the current, 
which often runs at the rate of three or four knots an hour to the South- 
westward even within four or five miles of the shore, and thus the South- 
west wind driving the water against the stream raises a mountainous sea. 
One of the most dangerous seas I have encountered was off Gordon Bay, 
midway between Natal Bluff and the Buffalo Biver, during a furious South- 
west gale. The great range and the frequent oscillations of the barometer on 
the South-east coast of Africa are well known, and on no portion of the coast 
are they more striking than on the coast of Natal. 

With reference to the typical Easterly gale, which I have attempted to 
describe, although therd may be many variations, not only in regard to the 
time of its commencement but also as to its duration and force, its salient 
points are always the same. 

Bain precedes it, and a high barometer : a South-east swell, and a peculiar 
haze over the horizon, mark its coming ; it commences directly the mercury 
falls ; it is at its height when that has fallen 0*8 in. or 0*4 in. ; a lower tem- 
perature and a bank of clouds to the North-westward mark its decline, 
and it is always followed by a Westerly gale. 

The strength of the current which flows between the Tugela Biver and 
Cape Padrone may be judged roughly by the temperature of the water, as 
an increase in the velocity of the current gives rise to an increase of tempera- 
ture, but the normal temperature must be known. Now the current between 
Natal Bluff and the Aliwal Shoal within two or three miles of the shore is 
usually weak, and the temperature of the surfEuse water may be taken roughly 
as a standard. 

This must not, however, be depended upon for judging the velocity o{ the 
current when it traverses the outflow of the Buffalo Biver. 

The weather off the Buffalo Biver presents a marked difference to that of 
any other part of the coast ; and this is probably due to the difference in the 
temperature and specific gravity of the water. Here, when the mercury com- 
mences to rise on the wind shifting to the Westward, usually about sunset, 
the crisis is accompanied by lightning, thunder and heavy rain. If the wind 
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shift snddeoly in a squall to the Sonth-west — ^the barometric pressure in* 
ereasing rapidly — ^a moderate to fresh gale may be expected with fine 
weather, which will continue until the mercury attains 80*40 ins. or higher. 
If the barometer remain low and steady, a strong gale may be expected 
from West-north-west, which will probably continue for several days ; but 
if the wind veers slowly to South-west, atmospheric pressure increasing very 
slowly, and a drizzling rain sets in, a fierce gale and mountainous sea may be 
looked for. These much dreaded South-west gales occur often after un- 
settled weather in June, July and August, preceded by a moderate to fresh 
Easterly breezes and a gradually diminishing pressure. 

The wind begins to blow hard from West, and veers slowly until the 
mercury attains about 80*00 ins. ; the sky becomes leaden -looking, and a thick 
drizzling rain sets in. The barometer oscillates between 80-00 ins. and 80*10 
ins., and the thermometer is considerably below the average. These gales 
blow with great violence, and have been the cause of much disaster to 
shipping, at different times, in East London Roads. 

During the summer the strongest winds are from the Eastward. 

Between Cape Corrientes, and probably still further North, and Cape 
Padrone, the wind almost always follows the coast Une, when it blows home, 
and the prevailing winds during the months of May, June, July and August 
are Westerly, although, in all cases, the Westerly winds are preceded 
by a high but diminishing pressure, and an Easterly wind: the prevail- 
ing winds during summer blow along the coast from the Eastward, preceded 
by a Westerly wind and a rising barometer. It may be inferred from the 
direction of the swell which almost always precedes a breeze, that the wind, 
whether from Eastward or Westward, has a more Southerly direction out at 
sea when it blows home, and that it is deflected on arriving at the coast. 

From Cape Padrone, following the coast line to the Southward, comes a 
change in the order of things : the capes, bays, and deep indentations in 
the land being probably the reason for the wind ret^uning its original direc- 
tion, as it appears to do. During the summer, namely, from October to 
April, Easterly winds prevail between the Kowri river and Table Bay, and 
their direction is South-east when they blow home. 

Atmospheric pressure is usually high all through the summer, and has 
less range than during winter ; but an unusually high barometer precedes a 
stiff South-easter, and the wind blows with a bright sky ; the mercury 
falling ; and, as with the East- north-east wind, between Cape Corrientes 
and Cape Padrone, haze hangs over the horizon, and cirrus appears in 
the sky. 

Should the reading of the barometer be about 80*50 ins. and cirrus 
appear, a South-easter will set in before twenty-four hours have elapsed ; 
or, if the hills to the Northward of Port Elizabeth be obscured by haze, a 
gale from South-east may be expected. I remember a stiff South-easter 
in October when the reading of the barometer was 29*80 ins., and the only 
indication of its approach was the haze over these mountains. These 
South-east gales are dangerous to shipping in Algoa Bay and Mossel 
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Bay, and send in a heavy breaking sea. The breeze commences, 
generally, at noon, when the pressure begins to decrease ; it seldom lasts so 
long as forty -eight hours. The wind drops at sunset, but; if the barometer 
has not fallen rapidly, it will probably freshen again at sunrise, and blow 
harder on the second day. When the mercury has fallen 0*4 in. or 0*5 in. 
or more, a bank of clouds forms to the North-west, and the wind dies away 
towards sunset ; and next morning, if not before, there is a firesh breeze 
from the North-west. 

During winter, the wind rarely blows strongly from the South-east into 
Algoa Bay or Mossel Bay ; but a high diminishing pressure indicates a 
North-easterly or Northerly wind. This is a land wind. It becomes hot 
and damp as it freshens, and a bank of clouds rises to the Westward ; the 
mercury falls rapidly ; rain follows, and generally a brisk North-west gale, 
with the barometer low ; the wind afterwards veers to West-south-west and 
South-west, blowing hardest at West-south-west, with a rising barometer. 
Many of the Westerly gales, which blow with such violence off the land into 
the Bay, are local, a change of wind and weather often occurring off Cape 
St. Francis. 

Between Cape Corrientes and Cape St. Francis the coast-line generally 
affects the course of an isobar, which during the summer extends South-east 
in Algoa Bay and Mossel Bay when it is East-north-east in Natal Roads. 

A ** black South-easter '* blows occasionally in winter, but more frequently 
during spring, in October and November. It may be expected when the 
barometer — with the wind at about East-north-east — ceases to fall, and the 
wind backs. These gales do not last long, but are very violent : they are 
generally succeeded by fog, and are accompanied by thick drenching rain, 
which obscures everything beyond a distance of somewhat less than two 
miles. 

There is a peculiarity about the rainfall on the South Coast of Africa ; it 
is in almost all cases attended with a rising barometer. As I have before 
stated, the Easterly winds, excepting the black South-easter, blow with a 
bright sky and diminishing atmospheric pressure, the weather getting 
hazy as the barometer falls, and the wind dying away when the mercury has 
fallen about 0-4 in. or more, when the Western sky will have become packed. 
The cirrus cloud deepens and overcasts the sky. The wind at sunset, or at 
sunrise next morning, comes squally from the North-west, with rain. Now, 
from the end of September to the beginning of November, an almost tropical 
downfall of rain may be experienced for a day or two ; atmospheric pressure 
increasing all the time, until the reading of the barometer is as high as 
80*50 ins.; the rain then becomes intermittent and the weather soon 
after clears. When barometric pressure begins to fall again the wind comes 
from the South-east ; it may remain steady from this quarter perhaps for 
forty-eight hours, but rarely longer. From Cape Corrientes to Table Bay 
the bright, warm genial weather is in all cases with an Easterly wind, and 
diminishing pressure, or with the high atmospheric pressure and calm which 
precede it. 
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It is generally belieyed that a rising barometer indicates an Easterly wind, 
both in Port Elizabeth and Natal ; and so, to this extent, it does, in that an 
Easterly wind will not commence to blow until the mercury has reached a 
certain height ; but I know of no instance of an Easterly wind setting in 
while the mercury was rising. 

Following the coast-line from Cape St. Francis to the Southward and 
"Westward, little change will be found in the weather indications ; but a 
marked change in the direction of the wind, and therefore also in the 
weather, is experienced off Cape L'Agulhas. 

Though a South-east wind may prevail from Cape St. Francis to the 
Southward and Westward, in seven cases out of ten it will shift to the North- 
ward off Cape L'Agulhas. South-east gales often blow hard also between 
Li*Agulhas and Cape Point, but off L*Agulhas they generally moderate. 

The violent Westerly gales of winter, which raise a high sea, frequently 
extend from Table Bay — speaking, of course, of the coast line — to Cape 
Gorrientes, and probably stUl further to the North-eastward ; but a '' whole " 
Westerly gale, from Cape Point, will often be partially cut off at L'Agulhas. 
During summer South-east gales prevail between L'Agulhas and Cape Point, 
but they usually fall away off Cape Point or Slang Eopp, close in with the 
land. 

In Table Bay the ordinary indications of a South-easter are well marked 
— a high atmospheric pressure, a clear sky, and the cloud cap known as the 
** Table-cloth " on the top of Table mountain ; but it may not be generally 
known that, during the hardest South-easters, the Blue Berg and Hottentot 
Holland mountains, to the Eastward of Table Bay, are obscured by mist, 
and that often after the " cloth " has disappeared the gale continues until 
these mountain ranges are clear. Li autumn, during South-east gales, the 
top of Table mountain is quite clear. Such a gale is called a " blind South- 
easter," but the Blue Berg and Hottentot Holland mountains are clothed in 
mist twenty-four hours or more before the breeze springs up, by which sign 
it may thus be confidently foretold. Moreover, the wind does not die away 
until these mountains are clear. The *' blind South-easter " is often very 
violent. North-west gales seldom continue long between Cape Corrieutes 
and Table Bay during the summer. Both in summer and winter their advent 
is indicated by a low, steady barometer, a clear atmosphere, a low tempera- 
ture, and generally a bank of clouds to the Westward. The wind begins 
to blow after a slight increase of atmospheric pressure, and as it shifts to 
South-west through West the barometer continues to rise, the force of the 
wind being greatest from about West-south-west with the barometer at 80*00 
ins. and the temperature low. Some of the hardest gales from the Westward 
succeed moderate Easterly winds, when atmospheric pressure has ceased to 
increase, the barometer being at about 80*00 ins., with the wind at West. 

The heavy North-west gales, which cause so much damage to shipping in 
Table Bay, are preceded by atmospheric pressure decreasing slowly, and the 
temperature increasing to an unusual height, thirty-six hours or more before 
their advent. Cirrus appears in the North-west, the air becomes damp 
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towards evening, and, during the night or in the early morning, Table monn- 
tain and the adjacent high land become enveloped with clouds. The baro- 
meter is low. The wind rises suddenly from North-west, accompanied by 
heavy rain squalls, and it veers to South-west through West ; though in winter 
especially its direction often remains constant from West-north-west for 
forty «eight hours with continuous rain. The wind drops and the weather clears 
soon after the wind gets to the Southward of West ; but when it shifts quickly 
from North-west to South-west in a squall, a strong gale from that quarter, 
with a rising barometer, may be expected, the wind moderating when the 
reading of the barometer attains 80*80 ins. Such gales are mostly followed by 
fine settled weather ; but when their direction veers slowly, the vtrind frequently 
backs to the North-west, and blows with greater violence. A wind between 
North and North-west in the vicinity of the Cftpe of Good Hope, with the 
barometer steady at about 80*00 ins. or lower, brings rainy, misty weather 
and fog. 

During October and November fierce North-west gales, lasting for days, 
are occasionally experienced between Cape St. Francis and Cape L*Agnlha8, 
the barometer keeping as low as 29*60 ins., and the temperature being 
about 60^, 



DISCUSSION. 

Capt. Maclear said that the paper was a description of in-shore weather, and 
that the experience of a vessel rounding the Cape, though only a short distance 
off the coast, might be very different. It served to show the verv local character 
of the weather that prevailed in each bay of the South coast of Africa, though 
the whole system of gales moved h'om Westward to Eastward, and reached each 
point in succession. The " black South-easter " was quite different from the 
ordinary South-easter, which was but a continuation of the Trade wind intensified, 
and brought clear, dry weafher. The " black South- easter " seemed to be part 
of an Atlantic Westerly gale, and brought moisture ; its true direction on striking 
the coast would probably be South-west, though it reached Table Bay round 
Simon*8 Berg and Devil's Berg from the South-east. 

Capt. ToYNBEE remarked that the gales experienced near the South-east coast 
of Africa, which changed from a North-easterly to a South-westerly direction, to 
which Capt. Hepworth alluded, had been dealt with in the ** Report on the GrdUs 
experienced in the Ocean District adjacent to the Cape of Good Eope^** lately 
published by the Meteorological Office. In that work they came under the head 
of ^* exceptional gales." In the same work it had been shown that " black South- 
easters" were generally preceded by Northerly winds, whereas the ** fine-weather 
South-easter '* was an intensifying of the ordinary South-east Trade of the 
South Atlantic from local causes. 

Mr. C. Harding referred to the discussion of the gales in the Cape of Good 
Hope district recently published by the Meteorological Office, and said that 
Captain Hepworth^s observations were a strong confirmation of those results. 
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Note on the Reduction op Babometbio Readings to the Gravity op 
Latitttde 45°, and its Effect on Sbculab Gbadients and the Cal- 
culated Height op the Neutbal Plane op Pbessube in the Tbopios. 
By Professor E, Douglas Abchibald, M.A., F.M.S. 

[Bead Febrnary 2 let, 1883.] 

SoBCB few months, ago when reading Pari I. of Mr. FerreFs Meteorological 
Researches, published in 1877, I noticed that the barometric means which he 
had amassed for the delineation of a new set of isobaric charts of the North- 
em hemisphere were all reduced to the gravity of latitude 45°. The for- 
mula which he used to effect this reduction was substantially 

p=p,(l + -00284 cos 26) (1) 

where Q la the co -latitude, and p, pi^ the reduced and observed barometric 
pressures respectively. 

This equation is evidently deduced from the consideration that the effect 
on the barometric column of the change of latitude is the inverse of that on 
gravity ; the observed column being too high near the equator, and too low 
near the poles. 

The amount is not very large perhaps when considered in relation to the 
so-called non-periodic fluctuations of the barometer recorded in middle 
and high latitudes, or to the large variations sometimes witnessed in a 
tropical cyclone, and may reasonably be neglected when drawing daily 
weather charts, especially where these embrace only a small portion of the 
earth's surface in the direction of latitude. When, however, the question re- 
lates to mean isobaric charts representing large districts for periods of months 
and years, this correction can no longer be dispensed with, since its omission, 
especially owing to the fact of its always acting in the same direction, may 
sensibly affect conclusions regarding the actual distribution and gradient of 
pressure. Thus, if Mr. Buchan's isobaric charts be examined, it will be 
found that the extreme amplitude of the barometric pressure represented on 
them {i.e. the difference between the pressures of the most pronounced anti- 
cyclone and the deepest cyclone) amounts to about 0*6 in. on the chart, 
representing the mean of the year, to about 1 in. in that for January, and 0*8 
in. in that for July. 

Now the total correction from the equator to the poles, according to the 
formula just quoted, for a pressure of 760 mm. (= 29*922 ins.) would be 
0*168 in., and even according to a more correct formula, which will be 
given further on, only slightly less, namely 0*158 in., or about one quarter 
of the extreme gradient in Buchan's annual chart, and about three- 
twentieths and three-sixteenths of those in the charts for January and July 
respectively. 

Practically, the isobars are not affected to quite the extent indicated by 
these quantities, since the existing charts do not extend to the pole. That 
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they are materially altered, however, may be proved by comparing the gra- 
dients on the charts drawn by Ferrel with those of Buchan. 

Thus the differences between the nearly permanent area of high pressure 
in latitude 80^ in the North Atlantic, and the corresponding area of low 
pressure surrounding Iceland, is 0*8 in. in January and 0*6 in. on the mean 
of the year in Buchan's charts, while in Ferrel's they are reduced to 0*54 in. 
and 0*39 in. respectively. 

The omission to use the gravity factor, not only affects secular isobaric 
charts, but also all calculations in which extensive baric gradients are 
employed, such as those by which Blanford and others have obtained the 
approximate height of the neutral plane of pressure, in other words, the top 
limit of the Monsoon current, in India. 

The average pressures and corresponding heights of the ' neutral place ' 
between Ceylon and Sikkim and Ceylon and Dehra Dun, as computed from 
the observed mean barometric pressures at sea-level and at an elevation of 
7,000 ft. at certain representative stations are thus given by Messrs. 
Blanford* and HiU» :— 

Mean Pressure and Height of Neutral Plane. 

Months. Ceylon and Sikkim. Ceylon and Dehra Dun. 

January 24-20 ins. 6,900 ft 26-64 ins. 4,480 ft. 

July 20-12 ins. 10,900 ft 16-92 ins. 16,730 ft. 

When the correction for gravity is introduced into the gradients at sea- 
level and at 7,000 feet (in the latter case proportionally to the reduced 
pressure) the pressures and corresponding heights become changed into the 
following ; — 

Months. Ceylon and Sikkim. Ceylon and Dehra Dun. 

January 28-88 ins. 6,989 ft 24-60 ins. 6,667 ft. 

July 20-68 ins. 10,184 ft 17-65 ins. 14,688 ft. 

The mean heights of the neutral plane are thus about 1,000 ft. higher in 
winter and 800 ft, lower in summer between Ceylon and Sikkim, and 1,100 ft. 
and 1,200 ft, at the corresponding seasons between Ceylon and Dehra 
Dun, the difference in latitude beiog slightly greater in the latter case. 

These differences are, I think, l^ge enough to merit consideration, and 
might, especially since the position of the neutral plane is affected oppo- 
sitely at the contr^ted seasons, introduce considerable modifications into 
conclusions regarding the depth of the Monsoon current over India at diffe- 
rent seasons. 

Mr. Ferrel, at p, 88, gives a table for the reduction of a barometric pressure 
of 760 mm. to the gravity of lat, 46^, based on the formula already noticed. 

Before using this table X thought it worth while to compare the fonnnla 
employed, with Clairault*s as ordinarily given, and on doing so, noticed a coo- 

1 Indian MeteorologUfs Vade-Mecum, p. 79. 

* Indian Meteorological MemotrSf Vol. I., No. XII. p. 404. 
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siderable discrepancy in the valne of the coefficient as given by Ferrel, 
amonntmg to abont +-00089. Nothing was said in Mr. Ferrel's work as to 
the soorce of this coefficient, so in my donbt I wrote to Professor Stokes, 
Sec.B.S. In reply he said, " 1 take for granted that Ferrel does not question 
Cl&iranlt's formula, bat makes some discussion of pendulum observations or 
of measures of arcs or of both, from which he gets his coefficient. I think 
his coefficient must be too large. It would give an ellipticity of less than 1 
by 380." This confirmed my suspicions that the coefficient in question was 
erroneons, or at least founded on somewhat antiquated data. I therefore 
coimuunicated direct with Mr. Ferrel, who courteously gave me the following 
explanation of the source of his erroneous coefficient, and its correction in 
his latest work on Hypsometry, which has not yet been published. He says, 
^* The coefficient *00284 was copied from La Place without any research on 
the subject. I was not then aware that there was any material difference 
between it and more recent values, and supposed it was at least accurate 
enough for my purpose at that time. When I came to the third part of my 
Meteorological Researches (not yet printed) on Barometric Hypsometry, I 
looked into the matter more carefully, and found that subsequent values of 
that coefficient differed very materially from La Place's, and so I have 
changed it to -002606. 
" I copy the following from the MS. of Part HE. of my Eesearches : — 
« < In the recent determination of the figure of the earth by Col. Clarke 
from pendulum observations we have 

9 = f(l + -006226 sin^ \) = / (1 + -002618 — -002618 cos 2 X) 

whence — 

, = 1.002618 , o(l-.j^8 cos 2 X) 

= gi (1— -002606 cos 2 X) 

This numerical coefficient of cos 2 X has been adopted here instead of the one 
in (8) Part. I. copied from La Place, which is considerably greater. ^ 
above is the value of g at the equator, and gi on the parallel of 45^, — all 
at sea-level. X is the latitude.* " 

Clairault's formula gives -00255 as the value of the coefficient, and the 
difference between this and that derived from Col. Clarke's pendulum obser- 
vations is so small, that the latter may be safely taken as a basis for future 
calcfdations. 

Using this value, I have calculated the following table of reductions to be 
applied to a barometric pressure of 80 ins. at sea-level, in order to reduce it 
to the gravity of latitude 45^ for every fifth degree of latitude, which I 
trust may be of use to those who desire to employ the correction. 







TABLE. 






ktitude. 


Beduction. 
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+ -013 


lO 
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TABhE.^CorUinued. 
Latitude. Bednotion. L 

o In* 

15 — '067 

20 — '059 

25 — '050 

30 — -039 

35 — '026 

40 — •013 

I think a very cnrsory glanco at the ahove table will show that the cor- 
rections there exhibited are on a scale commensurate with those so sedalooBly 
applied to barometric readings in order to reduce them to sea-level, or zero 
temperature, and that to omit the former when the latter are applied, woald 
be, to use a familiar metaphor, straining at a gnat and swallowing a 
camel. 



Ltude. 


Bednction. 
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60 


+ '039 
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+ -050 


70 


+ 059 


75 


+ •067 


80 


+ -073 


85 


+ '076 



DISCUSSION. 

Mr. C. Habdino remarked that Guyot^s tables contained in a very complete 
manner the corrections for gravity. For strictly scientific inveBtigations this 
correction was no doubt necessary, but he disregarded its use in ordinaiy 
meteorological reductions. 

Prof. Archibald in reply said that he preferred Colonel darkens figures to 
Guyot's, because they were the result of more recent investigations. The fact of 
there being a correction for the change of gravity with the latitude was of course 
well known to most meteorologists. He thought, however, all were hardly 
aware of the magnitude of the error introduced by its omission, both in drawing 
isobars over a large extent of surface and in calculating the height of the neatr&I 
plane of pressure (as in India). It was while working at this latter subject, that 
he found the correction necessary, and 'thought it might be advisable to com- 
municate a note on the point to the Society. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

Januaby 17th, 1883. 

Annual General Meeting. 

John Kkox Laughton, M.A., F.R.A.S., F.R.G.S., President, in the Chair. 

Mr. T. W. Bakeb and Mr. R. Inwabds were appointed Scrutineers of the 
Ballot for Officers and CounciL 

Dr. Tbipe read the Report of Council and the Financial Statement for the 
past year. (p. 83.) 

It was proposed by the Pbesidbnt, seconded by Dr. Tbipe, and resolved :— 
'^ That the Report of Council be received and adopted, and printed in the 
Quarterly Journal of the Society.^' 

It was proposed by Mr. Ellis, seconded by Mr. Bbewin, and resolved :— 
'* That the best thanks of the Meteorological Society be communicated to the 
Council of the Institution of Civil Engineers for having granted the Society free 
permission to hold its Meetings in the rooms of the Institution.'' 
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It was proposed by Capt. Toynbeb. secomled by Mr. Rostbon, and re- 
solved :— « That the thanks of the Society be given to the Officers and other 
''ttenibers of the Council for their services during the year," 

Jt Was proposed by Dr. Williams, seconded by Mr. C. Habdinq, and re- 
■oWed:— " That the thanks of the Society be giving to the Standing Committees 
^^d to the Auditors, and that the Committees be requested to continue their 
^ittUes till the next CouncU Meeting.'' 

The Pbesidbnt then delivered his Address, (p. 71.) 

^t was proposed by Dr. Mann, seconded by Mr. Scott, and resolved : — " That 
J*fe thanks of the Society be given to the President for the ability and courtesy 
^uplayed by him in the chair during the year, and for his Address, and that he 
Dereqaested to allow it to be printed in the Quarterly Journal of the Society." 

The Scrutineers declared the following gentlemen to be Officers and Council 
w the ensuing year : — 

President. 
John Knox Laughton, M.A., F.R.A.S., F.R.G.S. 

Vice-Presidents. 

Edmund Douglas Abchibald, M.A. 
RoGEBS Field, B.A., M.Inst.C.E. 
Baldwin Latham, M.InsLC.E., F.G.S. 
William Mabcet, M.D., F.R.S., F.C.S. 

Treasurer. 
Henby Pebigal, F.R.A.S. 

Trustees. 

Hon. Fbancis Albebt Rollo Russell, M.A. 
Stephen William Silveb, F.R.G.S. 

Secretaries. 

Geobge James Symons, F.R.S. 

John Willlam Tbipe, M.D., M.R.C.P.Ed. 

Foreign Secretary. 
Robebt Henby Scott, M.A., F.R.S., F.G.S. 

Conncil. 

Hon. Ralph Abebcbomby. 

William Mobbis Beaufobt, F.R.A.S., F.R.G.S. 

John Sanfobd Dyason, F.R.G.S. 

Henby Stobks Eaton, M.A. 

William Ellis, F.R.A.S. 

Joseph Henby Gilbebt, Ph.D., F.R.S., F.C.S. 

Chables Habding. 

Robebt John Lecky, F.R.A.S. 

Capt. John Peabbe Macleab, R.N. 

Edwabd Mawley, F.R.H.S. 

Geobge Mathews Whipple, B.Sc, F.R.A.S. 

Chables Theodobe Williams, M.A., M.D., F.R.C.P. 
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February 21 st, 1883. 

Ordinary Meeting. 

John Knox Laughton, M.A., F.R.A.S., F.R.G.S., President, in the Cliair. 

Rev. William Ranken Calvert Adamson, Ashtead Rectory, Epsom ; 
WiNTOUR Frederick Gwinnell, 43 Barasdale Road, Paddington, W. ; 
Charles Smith Hudson, The Cams, Freemantle, Southampton ; 
Thomas Mann, Roseneath House, Winchmore Hill ; 
Roger Pocklington-Coltman, Hagnaby Priory, Spilsby ; 
Frederick Gwilym Treharne, 14 London Street, E.C. ; and 
William Tyson, 366 New Road, Halliwell, Bolton, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

" Note on a remarkable Land Fog Bank, * The Larry,* that occurred 
at Teignmouth on the morning op the 9th of October, 1882." By G. 
Warring Ormerod, M.A., F.G.S., F.M.S. (p. 110.) 

" Barometric Depressions between the Azores and the Continent of 
Europe." By Capt. J. C. de Brito Capello, Hon. Mem. M.S. (p. 116.) 

" Weather Forecasts and Storm Warnings on the Coast op South 
Africa." By Capt. Campbell M. Hepworth, P.M.S. (p. 118.) 

" Note on the Reduction op Barometric Readings to the gravity or 

LATITUDE 45®, AND ITS EFFECTS ON SECULAR GRADIENTS AND THE CALCULATED 

Height op the Neutral Plane of Pressure in the Tropics.." By Prof. 
£. Douglas Archibald, M.A., F.M.S. (p. 125.) 



CORRESPONDENCE AND NOTES. 



Meteorology op the Ocean District adjacent to the Cape of Good 
Hope. 

The Meteorological Office has recently issued two publications on the Meteoro- 
logy of the Ocean District adjacent to the Cape of Grood Hope. 

The first of these publications^ contains a series of meteorological charts, and 
is accompanied by a volume of explanatory ** Remarks." These Remarks give an 
account of the observations employed, and of the mode in which they have been 
treated; a description of the Charts; and a statement of some of the chief 
results obtained. 

The number of sets of observations employed is about 147,000. The obser- 
vations extend over a period of 24 years, from 1855 to 1878 inclusively, and 
are in all equivalent to the observations of 24,500 days. 

Some important departures have been taken irora the ordinary methods 
adopted in tne mode or treating the observations : in the first place, the obser- 
vations have been weighted, so as to avoid an error which commonly exists from 
the fact that head winds materially delay the ship, and in consequence too many 
observations are recorded. As a ready, thc^k only approximate method, the 
plan was adopted of admitting no more than a single observation from the same 
ship on the same day, and in the same one-degree square. Secondly, the principle 
of dividing the district into homogeneous areas was adopted instead of the 
method hitherto followed of obtaining mean results for spaces of uniform size. 

The series of Charts consists of — 

A. Twenty-four large monthly charts, one pair for each month, arranged face 

1 Meteorological Charts for the Ooean District adjaoent to the Cape of Ck)od Hope. (Between lat. S0° 
and 50° 8. and long. 10° and 40° £.) Published by the authority of the Meteorological Council. 
Official No. 43. 4to. 1882. 
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to face. These contain the original observations, in as much detail as is practicable, 
and also generalised results. The Chart to the left, when the book is opened, 
refers to Wind, Air- temperature, and Barometric Pressure ; that to the right 
refers to Ocean Currents and Sea-sui*face Temperature. 

B. Two index Charts for the whole year, each giving on a small scale the 
generalised results only. 

C. Quarterly Charts of the Specific Gravity of sea water, of the distribution 
of floating Ice, and of the times taken by outward bound ships to traverse the 
district. 

The following are some of the chief results arrived at : — 

Winds. — ^The prevalent wind- systems appear to be six in number. 

No. 1. A West wind that prevails over the whole of the lower half of the 
district, and part of the upper half. 

No. 2. The South-east Trade wind of the Atlantic. 

No. 3. A contingent to the Atlantic Trade winds, from the western part of 
the district. It becomes a South-east wind just before its confluence with the 
South-east Trades of the Atlantic Ocean. 

No. 4. Another contingent to the South-east Trades of the Atlantic, which 
has arrived from the East Coast of Africa, sweeping round the Cape. This ia 
probably a Southern portion of the South-east Trades of the Indian Ocean, 
diverted into a North-easterly wind, when it enters the Chart, by its proximity 
to the land of Africa and to the Western edge of the area of high pressure in the 
Eastern part of the district. 

No. 5. An air current in exactly the opposite direction to No. 4. It is weak 
in summer and strong in winter, and in this respect contrasts with No. 4. 

No. 6. A Northerly current over the Eastern part of the district. 

Gales are most frequent in July, least so in Februar}^ The areas of their 
greatest frequency approximate roughly, at least in the winter months, to those 
of wide range in Sea^surface Temperature. 

Currents. — The Ocean Currents in the district referred to may be resolved into 
two primary and three seconoary ones. 

The Primary Currents are : — 

No. 1. The narrow ** Agulhas Current " running strongly to the South-west 
off the South-eastern coast of South Africa and along the edge of the well-known 
Agulhas Bank, which stretches to the South of the Cape TAgulhas. It is 
warmer by some 8*^ than the neighbouring water in the same latitude, its tempera- 
ture in February being as high as 70° in the 39th parallel of latitude. 

No. 2. A current running North-eastwards, and covering the whole of the 
Southern portion of the Chart. In S. lat. 46° to 50°, throughout the year its 
temperature is as low as 40°, being neai'ly 10° lower than the surface temperature 
oi the sea in the same latitudes in the Pacific Ocean. 

These two currents, travelling the one to the South-west and the other to the 
North-east, come into direct opposition in and about S. lat. 40°, and especially 
In the neighbourhood of E. long. 20°. There they check, and intermingle with, 
one another ; facts which are respectively shown by the crowded isotherms, and 
by the wide range of sea- surface temperature. 

From tlie region in which the two Primary Currents meet, the Secondary 
Currents (3) and (4) proceed. 

No. 3 is a cool current running North-westwards along the western coast of 
South Africa. 

No. 4 is a warm current running Eastwards a little to the North of S. lat. 40*, 
and to the East of E. long. 20°. 

No. 5 is a back drift of the Agulhas current running North and North- 
eastwards between it and the coast. 

The discussion also gives information respecting Ice and Passages, as well as 
copious Weather Tables. 

The second publication^ is a Report on the Gales experienced in the Ocean 
District adjacent to the Cape of Good Hope. 

1 Report of the QalM experienced in the Ocean District adjacent to the Cape of Good Hope. (Between 
lat. 3<r and 50° S, and long. 10° and 40° E.) By Captain H. Toynbce, F.R. A.S. Published by the 
Authority of the Meteorological Council. Omciaf No. 44. 4to. 1882. 
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This discnssion is from the same collection of observations as that which 
fonned the material for the work which has Just been described. The typical 
months of January and July are alone treated in detail, the results for the other 
months being summarised at the end of the work. 

The method followed in the discussion of the gales is different from that 
hitherto adopted. Usually it has been thought sufficient to give the relative 
frequency of gales in comparison with other winds, but this mode of treatment 
does not afford any idea of the kind of gale from which such winds resulted, 
or to the duration of the various gales experienced. In the present discussion 
all the phenomena of wind belonging to an area of low barometer have been kept 
entire and unbroken so far as the observations of a single ship experiencing 
such a gale will allow, and further the winds preceding the gale, from the time 
of the commencement of a falling barometer, as well as the winds following the 
gale, till the barometer has regained a maximum height, have been discussed with 
the gale, as forming parts of the wind systems to which the gales belong. 

The following remarks show the directions under which the gales have been 
classed, and the part of the district where the special kind of gale chiefly pre- 
vails : — 

1. North-westerly, or those which commence from North or North-west, even 
though several veer to West or South-west. 

These are the ordinary gales of the South Temperate zone, and correspond to 
the South-westerly gales veering to West or Nortn-ivest of the Northern Hemi* 
sphere. 

About one-third of the gales met with in the district belong to this class ; an 
average of forty-two per cent, being experienced on the outward, and twenty* 
seven per cent, on the homeward passage. 

The North-westerly gales met with on the outward passage are pretty uniformly 
distributed in longitude, whilst those met with on the homeward route are chiefly 
confined to the Western half of the district. 

2. South-westerly, or those which commence and continue to blow from the 
South-westward. 

These gales sometimes commence from West and veer to the South-westward. 
About one-third of the gales met with in the district belons to the South-west 
type ; there being an average of twenty-nine per cent, met with on the outward, 
and thirtv-six per cent, on the homeward passage. The South-west gales met 
with on the outward passage are pretty uniformly distributed in longitude, though 
they have a tendency to be more frequent and violent to the Southward of the 
Agulhas Bank than elsewhere. Those encountered on the homeward route are 
chiefly experienced near the Eastern edge of the Agulhas Bank and near the 
South-east coast of Africa. 

3. North-easterly, or those which commence and continue to blow from the 
North-eastward. North-easterly gales are frequently followed by a sudden shift 
to South-westerly gales ; such instances have been classed with the *^ Exceptional 
Gales.*' These gales form about 6} per cent, of all gales. They are more frequent 
on the homeward than on the outward route. North-east gales are generally 
experienced in the Eastern half of the district. Those met with on the home- 
ward route are nearly always experienced near the South-east coast of Africa. 

4. South-easterly, or those which commence and continue to blow from the 
South-eastward. These gales are divided into two classes, viz. : — (a.) Those 
which are preceded by Northerly to North-westerly winds and a falling baro- 
meter, the wind generally changing to the South-eastward at the time of lowest 
barometric pressure ; (o.) Those which are preceded by South-easterly winds. 
These have been subdivided into ' fine weather ' and * bad weather ' gales. South- 
east gales form about ten per cent, of all gales. They are most abundant on the 
homeward passage. The South-easterly gales met with on the outward passage 
are generally experienced in the eastern half of the district ; whilst those met 
with on the homeward passage seem to depend on their character for their posi- 
tion. For instance, the fine-weather South-easterly gales which are preceded by 
Southerly winds are generally felt near Cape of Good Hope, whilst South- 
easterly gales, preceded by Northerly winds changing to South-east about the 
time of lowest barometric pressure, are generally met with in the Eastern half of 
the district. 

5. Exceptional, or those wliich cannot be classed under any of the above 
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headings. They have been grouped according to their resemblance to certain 
types, but are dealt with individually. About 16| per cent, of all gales were 
classed as ' exceptional,' and the proportion was much the same on the outward as 
on the homeward roiite. They, in common with nearly all other kinds of gales, 
were much more abundant in winter than in summer. Exceptional gales are 
generally more frequent on the Eastern than on the Western side of the district, 
especially those experienced on the homeward route. In the winter they extend 
further to the Westward, and at that season several were met with near the Cape 
of Good Hope. 

The most dangerous type of Exceptional gale is that which changes quickly 
from North-east to North-west or South-west ; gales of this type are frequently 
encountered, but more especially near the South-east coast of Africa. 

C. H. 
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Ah Aogoukt of Exferikents to Test the Aggubagt of Begistebing Ane- 
MOMETEBS. By H. Saxon Snell, F.B.I.B.A., F.M.S. 8yo. 15 pp. 

This account was originally published in the Engineer of 23rd June, 1882. 
The author has made a number of experiments with Biram^s Anemometers, and 
the results of his inquiry prove that the registering dials, as corrected by the 
instrument makers' formula, were perfectly unreliable ; and he therefore as- 
sumes that the deductions hitherto arrived at and published by the numerous 
eminent experimenters using this descri{)tion of instrument for testing the 
velocities of air in ventilating shafts and mines are similarly unreliable. 

Anales de la Oficina Meteobol6oiga Aboentina fob su Dibeotob Benjamin 
A. Gould. Tomo in. 4to. 507 pp. 1882. 

This volume contains the report of the Director for the year 1880, and dis- 
cussions on the climate of certain places in the Argentine Republic, together 
with daily observations chiefly extending from 1874 to 1880. There is also 
added an Isothermal map, showing the distribution of mean annual temperature 
over the Southern portion of South America. 

Annales du Bubeau Centbal Mi:Ti:oBOLOGiQUE de Fbange, publii&es pab 
E. Masoabt, Dibeoteub. Ann^e 1877 ; Ann^e 1879, Parts 11., III., 
and IV. ; Ann^e 1880, Parts I., m., and IV. 4to. 

The volumes for 1877 (279 pp.), 1879, part 3 (303 pp.) and 1880, part 3 (304 pp.), 
are devoted to Rainfall, and give the rainfall over France for each day of the 
year. In 1877 the number of stations was 981 ; in 1879, 1113 ; and in 1880, 
1219. Maps are added showing the distribution of rainfall for each quarter and 
for the year. 

Part II., 1879 (302 pp.), contains the results from 107 second order stations in 
France and Algeria, as well as a paper by A. Angot, entitled Revue Climatolo- 
gique mensuelle pour la France et les contr6es voisines pendant Tannic 1879, 
which is accompanied by forty maps, showing the monthly and yearly distribu- 
tion of pressure, wind, temperature and rainfall. 

Part IV., 1879, contains : — Theorie de la circulation atmosph^rique, par M. de 
Tastes (18 pp. and 5 plates). — Etude de la circulation atmosph6rique sur les con- 
tinents, par L. Teisserenc de Bort (42 pp. and 33 plates). This is an investiga- 
tion into the general characteristics of atmospheric circulation over the Spanish 
Peninsula, and the relations existing between temperature, pressure and wind 
in each month of the year are shown by beautifully executed charts. — Nouvelles 
recherches sur le climat du Senegal, par Dr. A. Borius, d'apr^s les observations 
m6t6orologiques faites pendant cinq ans (1874-1878) (31 pp.). 

Part I., 1880, contains : — R68um6 des orages en France et d'6tat de Tatmo- 
sphere pendant Tannde 1879, par E. Fron (21 pp. and 28 plates). — Rapport sur 
les orages de Tannic 1879 dans le sud-ouest de la France, par M. Lespiault 
(6 pp.). — Rapport sur les orages de Fannie 1879 dans le d^partement d'lndre-et- 
Loire, par A. de Tastes (7 pp.). — Temp6rature du sol et de Fair observ^es au 
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Museum d^Histoire Natarelle peudant Fannie 1880, par MM. E. et H. Becquerel 
(10 pp.). — Formes des nuages dans TEurope septentrionalei representees et 
d^crites par P. Weilbach (30 pp. and 4 plates). This is an account of the forms 
of cloud in Northern Europe, and contains a summary of the history of cloud 
nomenclature and classification. It is illustrated by sixteen clearly executed 
representations of various forms of clouds. — Etudes sur le Climat de Paris, par 
E. Renou (50 pp. and 4 plates). The author has undertaken a discussion of the 
climate of Paris, based on documents which go back to the end of the seven- 
teenth century, and continue, in various forms, up to the present time. In this 
Paper he has taken up the subject of atmospheric pressure, and gives the mean 
pressure of each month at Paris during the 122 years, 1757-1878. — Marche 
diurne de la Temperature, de la Pression Barometrique, et de I'Humidite sous le 
climat de Paris, par A. Angot (23 pp. and 4 plates). This is an investigation 
into ^he diurnal range of the temperature, pressure and humidity of the air 
during the seven years, 1873-1879. — Etudes snr le psychrom^tre. soivies de 
nouvelles tables psychrom^triques par A. Angot (22 pp. and 1 plate). 

Part IV., 1880 (oblong folio, 120 pp. and 14 plates), comprises a work by 
Lieut. L. Brault on the Winds of the North Atlantic, compiled entirely from 
French documents. Part I. contains in tables 235,0(X) observations of the direc- 
tion, and as many of the force of the wind, while Part 2 shows by charts the prin- 
cipal differences which exist between the law of the winds of summer and of 
winter, as regards both direction and intensity. 

Anmali della Meteobolooia. Parte I. 1881. 4to. 1882. 

Contains two papers by Prof. D. Ragona^ viz. : — Sul periodo diomo della 
elettricit^ atmosferica e della corrente tellurica ascendente (8 pp.), and Sulle 
ore delle massime e minime velocity assolute del vento in Modena (3 pp.). 

Annuaire de la Soce&t^ M^t^orolooique de France. 80me Ann^e. 1 882, 
Avril-Juin. 4to. 1888. 

Contains : — Rapport sur les Stations m6t6orologiqnes du Service des Eaux de 
Versailles, pr6sent6 k la commission m^t^orologique de Seine-et-Oise, par £. 
Richard (4 pp.). — ^Note sur une nouvelle Girouette de M. E. Richard (2 pp.). — 
L'An6mom^tre multiplicateur de M. E. Bourdon pdre, par L. Descroix (6 pp.). — 
Sur la situation atmosph6rique en Janvier 1882, et en Thiver de 1879-80. Th6orie 
des aires de depression non tourbillonnaires et des aires de depression, par M. 
Coust6 (17 pp.).— Nouvelle note sur le climat du i!6n6gal, par Dr. Borius (6 pp.). 
— Manuel de la provision du temps k Bar-le-Duc (parts 3 and 4), (38 pp.). — Projet 
d^un Baran6mographe, par M. Cou8t6 (9 pp.). — Abaissement probable des eaux 
conrantes dans le bassin de la Seine pendant T^t^ et Tautomne de 1882, par G. 
Lemoine et A. de Prlaudeau (3 pp.). 

I. Assemble A Generale dell' Assogiazione Meteorologioa Italiana nella 
CittA. di Napoli dal 25 Septembre al 1 Ottobre 1882. Svo. 65 pp. 

This is a report of the proceedings at the general Assembly of the Italian 
Meteorological Association held at Naples on the above dates. 

Association Fran^aise pour l'Ayanoebcent des Scienoes. Conob&s 
d'Aloer. 1881. 8vo. 1882. 
Contains the following papers by Padre F. Denza : — Variation de la d^clinaison 




g6n6rales des variations de r61ectricit6 atmosph6riqi 
r^guli^res faites k Tobservatoire de Moncalieri (3 pp.). — Sur les lois de la varia- 
tion diurne de T^lectricite atmosph6rique k Moncalieri (5 pp.). — Determination 
des valeurs absolues du magn6tisme terrestre en Italie (4 pp.). 

Ciel et Terre — Revue populaire d'Astronohie et de Mi&t^orolooie. 
Vol. m.-VoL IV. February-April 1888. 8vo. 

Contains : — Observations de Nuages, par G. Tempel (4 pp.). — Spectres des 
Eclairs et des Aurores Bor6ales, par C. Fievez (3 pp.). — Les peri odes de TAurore 
Bor^ale, par Dr. F. Terby (10 pp.).— Notes pour servir k I'histoire duBaromdtre, 
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par J, Palmarts (5 pp.).— A propos des Sinistres du 6 Mars 1883 (7 pp ).— 
Hiatoire de Fhygrom^tre, par G. J. Symons (translation) (13 pp.). 

Handlednino vm Meteorologiska Observationers AnstXllande af E. 
Edlund. Andra Upplagan med forfettarens tillstand omarbetad och 
tillokad af H. E. Hamberg. 70 pp. 8yo. 1882. ^ 

This is a new edition of the Instructions for Meteorological Observers in 
Sweden. 

MioHioAN AND ITS RESOURCES. Compiled under the authority of the State, 
by F. MoRLEY, Commissioner of Immigration* Second edition. I882! 
Bvo. 166 pp. 

This work contains sketches of the growth of the State, its industries, agri- 
cultural productions, institutions and means of transportation, descriptions of its 
M)il, climate, timber, financial condition, and the situation of its unoccupied lands 
&c. The climate of Michigan is colder on the average than that of European 
countries lying in the same latitude; the extremes of heat and cold are greater 
ti^e winters being colder and the summers hotter than corresponding seasons of 
European countries having the same mean annual temperature. The mean 
temperature of Lansing, the Capital of the State, is 46°-7, and the mean annual 
rainfall 31*31 ins. 

PROOEEDINaS OP THE ROTAL SooiETY. Vol. XXXV. No. 224, 1888. 8vo. 
Contains :— Note on Terrestrial Radiation, by John Tyndall, F.R.S. (5 pp.) 
The author, since the beginning of November 1882, has continued to record from 
time to time on Hind Head, 900 ft. above sea-level, 3 miles from Haslemere the 
temperature of the earth's surface as compared with that of the air above the 
Bur&ce. His object was to apply, if possible, the results which his experiments 
had established regarding the action of aqueous vapour upon radiant heat. The 
results show that with atmospheric conditions sensibly alike, the waste of heat 
from the earth varies from day to day, an eflfect due to the action of a body 
which escapes the sense of vision. 

Repobt op THE New York Meteorological Observatory of the Department 
of Public Parks, Central Park, New York, for the Year ending December 
81st, 1882. Daniel Draper, Ph.D., Director. 4to. 




recordmg sun thermometer, which is illustrated and described, 'i'his instrument 
"not only elves the maximum temperature in Fahrenheit degrees, but also the 
number of hours of sunshine ; and if any clouds or mists have passed between it 
and the sun, it gives their density in degrees of temperature." 

Syuokb's Monthly Meteorological Magazine. Vol. XVIII. Nos. CCV - 
COVn. February-April, 1888. 8vo. 

Contains : — ^The recent floods in Western Europe (3 pp.). — Fog Gauges (6 pp.) 
—On Fog and Fog Signals, by Dr. J. H. Gladstone, F.R.S. (3 pp.).— Artificial 
Auroras (4 pp.).— Measurement of Snow (2 pp.).— .Scheme for the observation of 
the Upper Clouds (2 pp.).— Ball Lightning (2 pp.). 

The Principal Southern and Swiss Health Resorts, their Climate and 
Medical Aspect. By William Marcet, M,D., F.B.S. 408 pp. with 
8 Plates, 8vo. 1888. 

The author having spent several winter seasons at Nice and Cannes, engaged 
in medical practice, details the experience he had acquired of the influence of 
southern climates on invalids. The work is divided into fourteen chapters, and 
gives some interesting information to invalids seeking a winter health resort in 
the South, with notes on the climate of many places on the Mediterranean as well 
as in Switzerland, Egypt, Madeira and Teneriffe. The meteorological chapters 
are :— III. On the Natural Laws of Climate ; IV. Winds and Weather on the 
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Mediterranean ; and V. The Climate and Winter of Cannes, and generally of the 
French and Italian Riviera, throughout the six months of the winter season. 

The Shifwbegked Mabineb. Quarterly Maritime Magazine. Vol. XXIX. 
Nos. CXm.-CXYI. 1882. Edited by W. B. Buck. 8vo. 1888. 

Among other matter this Tolnme contains a series of articles on "Great 
Gales," by a Fellow of the Meteorological Society. After an elementary notice 
of the cause of storms, the author gives a record of all the great storms that 
he can find (80) in the old chronicles between b.c. 55 and a.d. 1702. Chapter lY. 
is devoted to an extended account of the storm of November 1703, which has 
been called " The Great Storm." 

Yebbandlunoen deb Vebeinb fub natubwisbemsohaftliobe Untebhaltung 
zu Hambubo. Bandy. Nob. 10-12. October-December, 1882. 8to. 

Contains : — Mittheilungen fiber einen Taifun bei Yokohama und Yeddo «n 
8 September, 1860, und einen vom 18-20 August, 1869, von. Capt. A. Schnck 
(22 pp. and 2 plates). 

» 

Zeitbohbift deb ()BTBBBBioms cHEN Gebbllbohaft FUE Meteqbologib. Bedi- 
girt von Dr. J. Hann. XYIQ. Band. Febmary-April, 1888. 8vo. 

Contains : — Ueber die Blitzableiter. von H. L. F. Melsens (8 pp.). — Ueber die 
EntBtehung der Wolkenstreifen, von Dr. W. Linss (17 pp.). — ^Erwidemng auf die 
Eritik meiner Messungen der Wolkenhohe dorch Herm Jesse, von Dr. Yettin 
(3 pp.). — Projicirte Gkschwindigkeit der Wolken und deren Bestimmung, von 
Dr. yettin (6 pp.). — Die Entstehung der Qrklonen, von Dr. P. Andries f9 pp.). 
— Die ph^sische Oceanographie der das Cap der guten Hofbung umgeoenaen 
Meerestheile im sfidatlantischen und indischen Ocean, zwischen BO** und 50" S 
Br. und 10* bis 40» E. Lg. (5 pp.) 
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Notes on a Mabch to the Hills op Belooohibtan ik North West Inbu, 

IN THE MONTHS OF MaT TO AUOUST, 1859, WITH BemABKS ON THE 

Simoom, and on Dust Stobms. By Henbt Coos, M.D., F.B.G.S., F.M.S. 

[Bead March 2l8t, 1883.] 

These months may be considered as the Hot Season of the Plains, and the 
Stimmer of the Tableland of Beloochistan ; but as I spent portions of this 
time snccessively at Bhag and Dahdnr in the Plains, in the ascent of the 
Pass, and at Qaetta, Mnstoong, and Ehelat in the Hill Coontry, it will 
perhaps be well to consider them separately, and to obtain some comparison 
of the climate of the varions places visited. 

Bhag is situated about 68° East long, and 29° North lat. and 650 ft. above 
the sea. It is the central and largest Town of this Province of Eutchee. 

I was here during the first week in May, and therefore at the com- 
mencement of the hot weather ; the thermometer gave the following results : — 

Dry bulb. Wet bulb. 

Mean of twenty-four hours 100°-5 76°-8 

Minimum 69°*0 

Maximum 126°*0 

Difference between dry and wet bulbs, 88°'7. 
The air was excessively dry, as evidenced by the difference between the dry 
and wet thermometers (frequently 85°), and by the fact that the dew-point 
was not attainable even at 5 a.m., although I reduced the temperature of the 
hygrometer 50° below that of the atmosphere. The nights were cool and 
pleasant. 

The wind was generally Northerly, moderately cool, but occasionally 
accompanied with clouds of dust, when the temperature was considerably 
raised. 
There is but little in the surrounding country to moderate the climate of 
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Bhag. Large tracts of desert, or Put, are varied here and there with strips 
of low jangle of Tamarisk, Kando, Babaal, and Milkbash. 

In the immediate vicinity there are fields and gardens irrigated from the 
river Narra. This daring the year 1859 had a bund thrown across it to 
retain the water, which at certain seasons nearly floods the country, and at 
others entirely disappears. 

Dahdur is situated about 67'' 84' East long, and 29"" 28' North lat. at a 
height of about 700 feet above the sea, and about thirty-five miles in a direct 
line North-west of Bhag. I remained hereabout three weeks, and foond 
much, both in the climate and in the appearance of the surrounding country, to 
induce me to think more favourably of it than of Bhag, although ^o 
situation is confined. 

Dry bulb. Wet bulb. 

The mean temperature of twenty-fourliours. . . 96°'8 71^'0 

Minimum •« ••• 64^*0 

Maximum ... ... ••• ... ... 120^*0 

Difference between the dry and wet bulbs, 25°*8. 

The air was excessively dry, as indeed it is throughout Eutchee and Upper 
Scinde. I tried repeatedly to obtain dew with the hygrometer, but without 
success, although the temperature was reduced by 54°. The dry and wet 
bulb thermometers stood respectively at 102° and 72°. 

The skies were generally clear and bright with the exception of a bank of 
clouds which rested on or over the Eastern flank of the Halla range. 

The wind was mostly Southerly with more or less Westing. It usually 
rose about 8 a.m. or 9 a.m., and blew until night. A hot wind frequently 
came up from the North-west in the evening, about two hours after sunset, 
lasting about an hour. 

No rain feU during the three weeks. 

The dew, if any, was very slight ; none was ever observed. 

Two furious but short dust storms occurred, preceded for a day or two 
by more or less dust in the atmosphere. This accumulated by degrees 
until the climax was reached, afterwards the air was perfectly clear. 

There is a good deal of cultivation around Dahdur, large quantities of 
wheat are grown in the valley ; also cotton, cucumbers, and melons. 

The district is well supplied with water by the Bolan river, which, issuing 
from the mouth of the Pass of that name, is immediately divided into three 
principal streams. These are again and again subdivided, as required for 
irrigation. The water is pure and good ; and the soil, when irrigated, fertile 
and easily worked. 

Dahdur is much better provided with trees and gardens than Bhag, indeed 
there is a considerable amount of foliage surrounding the town and the 
adjacent villages. 

At this time of year (May) the heat for the first three marches up the 
Bolan Pass is exceedingly great — ^Eundelami, immediately inside the mouth 
of the Pass, is considered deadly at times even by the natives. No great 
amelioration of the heat was experienced until a height of 5,500 feet was 
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reached. No dew was observed in the Pass, bat on the Dasht-i-ke-dowlot 
there was a soaking dew. 

At Sir-i-Balan (4,800 feet) I obtained the dew-point by means of snow and 
salt at 6.80 a.m. at a temperature of 45^, the thermometer standing at 87°. 

Tableland of Beloochistan, — The summer of the Hill Country of Beloo- 
ebistan includes the months of May, June, July, and a part or the whole of 
August ; though the natives expect the weather to change soon after the fall 
of rain, which takes place about the end of July and beginning of August. 

Compared with that of the plains the climate is delightful. The actual 
heat is greater than in England, especially the intensity of the sun's rays, 
but the weather is less variable. Fruits and crops, as a rule, ripen earlier, 
and are not exposed to the vicissitudes of the English climate. 

The atmosphere is clear and pure, the air dry and bracing. The skies, 
usually bright and cloudless or faintly chequered with light masses of cumuli 
and cirri, want the deep blue of Southern climes, but have a beauty peculiarly 
their own. 

The character of the climate, depending on th^ altitude, of course varies 
in different portions of the country. Khelat is the highest point (about 
7,000 feet above sea level) and possesses the most agreeable temperature. 

Quetta (5,900 feet) resembles it ; while Mustoong, though but slightly lower 
(5,700 ft.), is considerably hotter, and so doubtless are the valleys to the 
Southward, which, descending by steppes to a level but little above that of 
the plains, lose more and more the characteristics above named until they 
reach Lus. Mustoong has been spoken of as the most eligible site for a 
sanitarium, but it is certainly considerably hotter than Khelat ; the maximum 
temperature reaching 109°, whilst at the latter place the highest observed 
was 1 01°. From some cause also the heat often produced a drowsiness and 
langonr not experienced at Khelat. 

The following observations are for the months of June, July and August, 

1859 :— 

Dry bulb. Wet bulb. 

Mean maximum 94°'5 



58°-8 

76°d 59°-8 

108°-0 
48°'0 



Mean minimum 

Mean between sunrise and sunset 

Extreme maximum 

Extreme minimum ... .•• 

At sunrise a gentle Southerly breeze prevailed, lasting till about 8 or 9 
a.m., when a Westerly breeze set in ; or the wind gradually veered from 
South to West, and towards evening ceased or further veered to the North 
for a short time. 

Easterly winds were occasionally experienced, bringing up clouds from 
the South-east or East, and not unfrequently thunder and rain storms. 

Furious storms of wind are not uncommon in the Hill Country. One 
occurred at Khelat in June, which uprooted trees and rifted the branches. 

The sky was usually clear, almost always so at sunset. Cumuli formed 
during the heat of the day, gradually dissolving towards night ; or changing 
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into masses of cnmnlo-stratas, passed into nimbi and ended in rain or ihnnder 
storms. A few cirri and cirro-cnmnli formed before and dnring high winds. 

Slight dew occurred in June, more towards the end of July, and heavy 
dews in the beginning of August, the nights usually being free from clouds. 

The air, although not so dessicated as in Kutchee, is still exceedingly 
dry, the average difference between the dry and wet bulb thermometers being 
270.Q fj^Qj^ sunrise to siyiset, and at times reaching 86^. 

The evening skies rarely present the red and yellow colours so common at 
sunset in England ; but from their greater dryness, they preserve the grey 
and blue tints. A green tint is sometimes conspicuou^. 

In the summer months a storm of rain occurs occasionally, accompanied 
by lightning and thunder. About the middle or end of July a more steady 
and considerable fall is experienced, and continues at intervals throughout 
August and the following months. It is of great importance to the country. 
The amount of rain which falls at Khelat is much less than at Lus, Mekran, 
and the valleys of less altitude : as the position of Ehelat is much higher 
than the usual level of rain-clouds, which seldom exceeds 4,500 ft. 

Heavy storms among the hills swell the mountain streams into torrents, 
when the sky here may be free from cloud. The inhabitants consider such a 
fall of rain to presage the close of summer and the commencement of autumn. 
There is certainly a marked difference in the weather ; the nights become cold 
and the air in the early mornings sharp and bracing, the sky is more 
screened by clouds, and the mean temperature between sunrise and stmset 
is reduced about 10^ 

The rain appears to be connected with the South-west monsoon, being 
most abundant about its height ; but the rain-bearing winds do not come up 
from the South-west, but, crossing the Halla Mountains, reach Khelat from 
the East. 

The Southerly winds, saturated with moisture, sweep over the Southern 
part of Scinde and impinge on the mountain range running North by East, 
by which the moisture is condensed, forming the masses of cloud which daring 
these months almost continuously hang over the Eastern flank of the range. 

(Probably the return current of the Westerly wind, which blows so 
invariably over the mountain districts, may be the means by which the 
clouds are carried across the intervening space and thus reach Ehelat from 
the East.) 

Mfgor Malcolm Green informs me that the same phenomenon exists 
in the Boogtee and Munnee Hills to the North of the desert of Shikarpoor. 
The skies of Scinde are generally cloudless, but the heated currents 
of air from the South on reaching the elevated land are gradually 
cooled and their vapours condensed. This occurs gradually. At Gundooce 
the sky is cloudy often for weeks together ; further North and in the more 
elevated position of Dhera in the Boogtee Hills, slight rain occasionally 
falls; whilst at Eahun the fall of rain is heavy and continued. 

In these mountain districts the fall of rain is often considerable in a short 
time ; and the water drains off by a limited number of torrents, which 
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suddenly rise, rush for a time with great violence, and as suddenly cease. 
On the evening of the 24th of July during a heavy storm at Ehelat, half an 
hour after its commencement a torrent of water rushed down the usually dry 
bed of the river some thirty yards hroad and 2^ to 8 ft. deep ; by the next 
morning the bed was again dry. The rain is almost invariably accompanied 
by thunderstorms. 

Intimately connected with the subject of electricity are the dust storms so 
common in Scinde and Kutchee, and in a less marked form in the hill 
districts of Beloochistan. These may, I think, be considered under three 
heads, according to their intensity : — ^Atmospheric Dust, Dust Columns, and 
Dust Storms. 

As to atmospheric dust, there are some days on which, however hard 
and violently the wind may blow, little or no dust accompanies it, whilst on 
oiteru every little puff of air or current of wind raises up and carries with 
it clouds of dust. At these times the individual particles of sand appear 
to be in such an electrical condition that they are ever ready to repel 
each other, and are consequently disturbed from their position and carried 
up into the air with its slightest current. 

To so great an extent does this sometimes exist that the atmosphere is 
filled with dust, and if a strong wind is blowing nothing is visible at the 
distance of a few yards, the sun at noon being obscured. The dust 
penetrates everywhere, and cannot be excluded from houses, boxes, and 
even watches, however carefuUy guarded. 

The condition of atmosphere is evidently such that the phenomenon 
increases in intensity. There is a greater tendency for dust to rise, the 
wind is perhaps more liable to gusts and sudden increase in strength, until 
by degrees the climax is reached, when, after a certain time, usually about 
twenty-four hours, the atmosphere is cleared. 

Dust columns doubtless originate under similar electrical conditions, 
though somewhat modified. On calm quiet days, when hardly a breath of 
air is stirring and the sun pours down his heating rays with full force, little 
eddies arise in the atmosphere near the surface of the ground ; these increase 
in force and diameter, catching up and whirling round bits of stick, grass, 
dust, and lastly sand, until a column is formed of great height and 
considerable diameter, which usually, after remaining stationary for some 
time, sweeps away across country at great speed ; ultimately it loses gradually 
the velocity of its circular movement and disappears. 

In the valley of Mingochar, which is only a few miles in width, and 
surrounded by high hills, on a day when not a breath of air stirred, I counted 
upwards of twenty of these columns. They seldom changed their places, 
and when they did so moved but slowly across the level tract ; they never 
interfered with each other, and appeared to have an entirely independent 
existence. 

When this state of the atmosphere prevailed, other signs of an excess of 
electricity were evident. The hairs in the tails of horses repelled each other, 
until the appendage resembled a birch-broom or bottle-brush of large size. 
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At night, when flannel or other non-condncting substances were rabbed or 
touched, flashes of light were given off, and on removing the blankets from 
a bed broad bright flashes were emitted. It also became almost impossible 
to brush the head, from the hair being so greatly attracted as to follow the 
passage of the brush. 

Dust columns are called shaitans or devils by the Belooohees, who have a 
superstitious feeling with regard to them. The usual course of rotation is 
from right to left, or from East round by North to West ; but I believe that 
it may yet be demonstrated that the direction depends on the character of 
the electricity engaged. That it is totally unconnected with the general 
direction of the wind, and is dependent- on atmospherical electricity, hardly 
admits of doubt. It may perhaps be ultimately referred to electro-magnetism, 
an hypothesis which htts been supported by experiments on the rotation of 
'horizontal currents.^ 

Sir Bartle Frere mentioned to me an incident which bears on the subjeot, 
and which I had an opportunity subsequently of verifying. He stated thai 
an engineer officer had remarked more than once of the rise of the river 
Indus, and consequent flow of water through the canal which supplies the 
water for irrigation in Upper Scinde, that a huge dost column pteeedad the 
onward rolling wave for mUes. 

On the 18th of April, the Indus having risen sufficiently, the water flowed 
up the canal and reached Jacobabad about 6 p.m. Preceding it by about a 
quarter of an hour a vast pillar of dust moved slowly along and crossed the 
cantonment. The sky was dark and cloudy, thunder muttered in the 
distance, and a slight shower of rain fall. Distant lightning was observed 
all night. This was followed by an inmiediate and considerable fall in the 
temperature, and the weather, which before had been exceedingly sultiy and 
oppressive, became pleasant and agreeable, and the nights as cool as they had 
been a month previously. In this case a decided electrical disturbance was 
apparent, excited probably by friction. 

I have not had an opportunity of witnessing many well-marked dust 
storms, but I will describe one that took place at Jacobabad in April. 
The weather had been hot and oppressive, with little or no breeze and a 
tendency for dust to accumulate in the atmosphere. On the evening of the 
storm heavy clouds gathered and covered the sky : about 9 p.m. the sky had 
cleared somewhat, and the moon shone; a breeze sprang up from the West, 
which increased and bore along with it light clouds of sand ; about 9.80 
p.m. the storm commenced in all its fury. Vast bodies of sand were 
drifted violently along, the stars and moon were totally obscured, it became 
pitchy dark, and it was impossible to see the hand held close to the face. 
The wind blew furiously in gusts, and heaped the sand on the windward side 
of obstacles in its course. Lightning and thunder accompanied it and weie 
succeeded by heavy rain. The storm lasted about an hour, when the dust 
gradually subsided ; the sky again became clear, and the moon shone brightly, 

1 Head's Manual of Electricity. 
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although the wind coniinaed to blow hard for some time. The storm 
speared to have entirely relieved the electrical condition of the atmosphere ; 
a pleasant freshness followed, and the oppressive sensation before-mentioned 
was no longer experienced. This indeed is the general effect of such dust 
storms in Upper Scinde. The air is cooled, the atmosphere cleared, and the 
dusty condition of the atmosphere which usually precedes them for several 
days completely disappears. . 

These dust storms are probably analogous to the tornados of the Indian 
Seas ; but I am not aware whether a circular current of the wind has been 
demonstrated. If so, they are nothing more than a dust column on a 
gigantic scale. They are frequently very much more severe than the one I 
have described, lasting for many hours and obscuring the sun at midday to 
such a degree that artificial Ught is necessary. If the unfortunate traveller 
is caught in one in the desert, he not unfrequently loses his life. They 
occur to some extent throughout Scinde; but it is in the centre of the 
desert tract that their full violence is chiefly felt. 

Irrigation and cultivation would probably influence the climate of a district 
when thorough and continued, especially its electrical condition ; but the 
good results are exceedingly tardy in operation, and the increase of culti- 
vation on an extended scale is such a lengthened process that one can hardly 
hope for any great amelioration of the climate of Upper Scinde. 

On the table land of Beloochistan dust storms are rarely experienced, and 
only in a mitigated form ; but then the phenomena of electrical disturbance 
of the atmosphere are to be referred to the first two heads. 

I can hardly close this meteorological sketch without mentioning the 
Simoon, that deadly wind which occasionally visits the deserts of Eutchee and 
Upper Scinde in common with similarly constituted tracts of country in the 
East. 

Sudden, and singularly fatal in its effects, invisible, intangible and 
mysterious, it has ever been the dread of the desert traveller. So far as I 
am aware its nature is alike as unknown to the wild untutored inhabitants of 
the country of which it is a scourge, as to the European man oi science. 
The presence of the simoom is made manifest by the sudden extinction of 
life, both animal and vegetable, over which its influence has extended. 

Lieutenant Pastaus mentions it briefly in his report on Shikarpoor, 
submitted to Government in 1840, as occurring in the district of Eutchee. 
At the close of the hot weather in 1856 a party of five men were crossing 
the Put of Shikarpoor, being on their way from Eandahar to that city ; the 
blast unfortunately crossed their path, killed three of them and disabled the 
remaining two. 

In the year 1851, during one of the hot months, some officers of the 
Scinde Horse were sleeping on the top of General Jacob's house at Jacobabad. 
They were awakened by a sensation of suffocation, and an exceedingly hot 
oppressive feeling in the air, while at the same time a powerful smell of 
sulphur pervaded the atmosphere. On the following morning a number of 
trees in the garden were found to be withered in a remarkable manner. It 
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was as if a cnrrent of fire aboat 12 yds. in breadth had passed through the 
garden in a straight line, singeing and destroying every green thing in its 
course. Entering on one side and passing out on the other, its track was as 
defined as the course of a river. 

The Moonshi of Major Henry Green, Honorary A.D.C. to the Governor 
and Political Agent at Ehelat, is a native of Bogh in Kutchee, and gave the 
following description of the effects of one of these blasts, of which he was 
both an eye-witness and the sufferer. He was travelling in company with 
two other persons near Clulgherri, the site of a buried city in Kutchee abont 
seven miles South-east of Bogh. They were all mounted ; when about 2 
a.m. the blast struck them. He was sensible of a scorching sensation in 
the air like the blast of an oven, but remembers nothing further, as all three 
were immediately struck to the earth. They were carried to Bhag, where 
every attention was afforded them, and after some days of sickness they 
recovered. He states that such phenomena are frequent in the desert ; that 
the hot blast is usually preceded by a cold current of air ; that it destroys 
every green thing in its course, and is most frequently fatal to human life. 
^That the bodies of the dead quickly decompose, their flesh is withered, of 
which the firmness and consistency is destroyed, so that it falls or may be 
plucked off from the bones : and this not after decomposition has commenced, 
but immediately on death taking place. The treatment adopted by the 
natives is at once to wrap up the sufferer in a posteen or warm woollen 
clothes, and to administer a mixture of onions and pepper with the view of 
inducing perspiration ; if this be established there is a hope of recovery. 

The current passes '' like a knife '* through the air, leaving a well-defined 
narrow track. During the past hot season (1859) upwards of fifteen lives 
have been lost in the desert to the North-west of Jacobabad. Some of these 
may be attributed to sunstroke, but that the following is a well-marked case 
of the effects of the simoom admits of little doubt. Two syces and two 
camels were sent to Minoti, 20 miles to the North-west of Jacobabad, for 
grass. Not returning at the proper time it was feared that some accident 
bad happened, and search was made. All four were found dead, the bodies 
lying together in one spot. Their deaths had been evidently instantaneous. 
Now had this been sunstroke both men might have been killed ; but the son, 
80 far as I am aware, has never killed camels, and the fact of all four lying 
dead in one spot evidently points to something beyond the power of sun- 
stroke. 

From the above the following items of information respecting it may he 
gleaned : — 

The simoom is sudden in its attack. 

It is sometimes preceded by a current of cold air. 

It occurs in the hot months, usually June and July. 

It takes place by night as well as by day. 

Its course is straight and defined. 

Its passage leaves a narrow track. 

It bums up or destroys the vitality of animals and vegetables^ 
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It is attended by a well-marked snlpliiironB odonr. 

It is described as being like the blast of a fiirnacei and the corrent of air 
in which it passes is eyidently greatly heated. 

It is not accompanied by dnst, or lightning and thunder. 

If it be then neither a phase of sunstroke, lightning, malaria, or miasmata 
in a concentrated form, to what is it to be referred ? 

I believe that it will be found to be a very concentrated form of ozone 
generated in the atmosphere by some intensely marked electrical condition ; 
for it is well known that ozone is developed particularly in a highly electrical 
state of the atmosphere. 

Ozone may be produced from dry oxygen by passing a succession of 
electrical sparks through it. 

"Fremy passed the electric sparks on the outside of a tube which 
contained perfectly dry oxygen, and it was found to have acquired the 
properties of ozone. Ozone always exists in the air we breathe, but its 
quantity is subject to great and rapid variations. It is found that when 
electrical tension is high, the quantity of this principle is great ; when the 
electrical tension is low, as in cholera years, the proportion of ozone is 
relatively low." 

In fact, the researches of chemists have shown that ozone is set free in the 
atmosphere by electricity, that the quantity is subject to great and rapid 
variations, that it is constantly supplied by atmospheric electricity, and that 
unless again abstracted is liable to accumulate to a dangerous extent. It 
is again abstracted by oxidisable substances, organic matter, &c. If, 
therefore, a condition of climate and country be imagined where there is 
usually a vast amount of electricity and but a limited amount of organic life, 
the conditions would be favourable to the generation and accumulation of 
this gas. Now, these conditions of climate and country are to be found in 
the deserts of Eutchee, Arabia, Mesopotamia, and Nubia, where the simoom 
is prevalent. 

Again, concentrated ozone resembles in its e£fects the simoom, '< in that it 
is highly destructive to animal and vegetable life, and bleaches and destroys 
the texture and consistency of organic bodies ; and is moreover attended by 
a peculiar and powerful sulphurous odour." 

These considerations, added to the fact that the simoom is as likely to occur 
by night as by day, seem to indicate that its destructive effects are to be 
attributed, not to direct solar energy, but to the development of ozone in a 
highly concentrated condition. 

I do not pretend to have solved this difficult question, but if I have been 
able to throw any light on the intricate problem, or even to direct the 
attention of others to the subject, I shall not have mooted it in vain. 



DISCUSSION. 

Dr. Trife said that some of the statements in the paper appeared to him to 

be in oppoBition to the present state of our knowledge on these subjects. Thus 

the antnor stated that the peculiar effects of the simoom were caused by ozone ; 

that the blast had a ver^ powerful effect on animal and vegetable life, destroying 
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almost everything. He (Dr. Tripe) did not believe that atmospheric ozone 
possessed tne properties which Dr. Cook had ascribed to it, or that it could 
cause such disastrous effects as those described by the Moonshee. From obser- 
vations he had made in London, it was evident that ozone was comparatively 
rarely found in the air of large cities, but outside of them, although Dr. Cook 
assumed that it existed at all times and in all places in the atmosphere. He 
could not agree to the statement that ozone has a sulphurous smell. 

Dr. Marget considered that Dr. Cook's description of dust storms and the 
electrical phenomena observed during their occurrence was very interesting. 
He (Dr. Marcet) had noticed, when on the Peak of Teneriffe, that the air was 
sometimes so dry that by rubbing a sheet with the hand it was possible to 
obtain streaks of electric light. It was well known that snch displays could 
only occur when the air was very dry, and he had heard it stated, apparently 
on excellent authority, that at Ottawa, Canada, where the air was very dry in 
winter, the gas in a room had been lighted by rubbing the feet along the carpet 
and applying the finger to the burner. He thought the author's view of the 
simoom could not be sustained, as ozone was a most unstable substance, being 
quickly destroyed when in contact with even a trace of organic matter. The 
sulphurous smell which Dr. Cook said accompanied the dust storms, had been 
noticed during the presence of ozone in the atmosphere after a storm. It was a 
great pity no observations of air temperature were made in connection witli the 
simoom, as they would prove very interesting. The sensations of travellers 
caught in tliis wind would also be instructive, as it was well known that ozone 
produced great irritation of the nose and throat. Ozone might be expected to 
bring on rapid decomposition of dead bodies, it being such a highly oxydising 
substance. 

Mr. DoNKiN said that although our knowledge of atmospheric ozone is rather 
indefinite, ozone has been proved by laboratory researches to be an allotropic 
form of oxygen, showing powerful chemical and physiological effects, such as 
strongly attacking the mucous membrane of the nose and destroying for a time the 
sense of smell. On a large scale, these destructive effects would no doubt be 
greatly intensified. 

Captain Toynbee remarked that he had been disappointed in not learning 
something from the Paper or from the discussion, as to the cause of these gyratory 
dust storms. For instance, he would like to know whether extreme heat 
caused the dust storm, and the dust storms caused the remarkable electrical 
state of the atmosphere, or whether the electrical state of the atmosphere 
caused the dust storm ? 

Mr. Symons said that although he had never seen anything resembling the 
simoom, he remembered hearing of a curious case of a hot blast which occurred 
over a small district in this country some few years ago. A gentleman was 
walking down to his thermometer screen with the object of examining the 
thermometers, and had just reached the screen, when he saw the maximum 
thermometer rapidly go up several degrees, and at the same time he felt a 
severe pain at the back of his head. He immediately laid down under a tree, 
and i^ter a little while, feeling better, he got up, and upon going to the ther- 
mometer screen again, noticed that close by there was a narrow patli cut through 
the grass, plants, and trees, in which everything was killed. lie fMr. Symons) 
visited the place the following year, and then saw the effects of this hot blast. 
Respecting ozone, it was perhaps possible that the ozone of the meteorologist 
and that of the chemist were not the same. Dr. Tripe in his remarks had 
doubted the accuracy of the author's ideas respecting the cause of the simoom, 
but he had not advanced another theory in it place ; besides which, it must be 
remembered that this Paper was written in 1869, and that considerable additions 
had been made to our scientific knowledge since that time. 

Mr. Abbrcromby said that the great prevalence of electricity during a dust 
storm might be due to the friction of the dust. He could corroborate Dr. 
Marcet's remarks respecting the lighting of gas in Canada by means of elec- 
tricity generated by rubbing the feet along the carpet, as he had seen this done, 
and had sJso done it himself. 

The President (Mr. Laughton) said that Dr. Cook was quite in agreement 
with numerous other travellers in attributing a certain poisonous nature to in^ 
simoom, apparently distinct from its heat and dryness. Whether this was duo to 
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some extraordiDary deyelopment of ozone, as Dr. Cook sugge&ted, or to some 
other cause, the tact remained, that the air of the simoom was poisonous to 
men, to camels and to vegetation. He believed that the Mediterranean sirocco 
was 80 also, though not to the same extent : it withered green leaves and grapes ; 
it appeared to be very dry, but it rusted iron- work ; it turned meat putrid ; paint 
put on whilst it was blowing would never set ; and though not fatal to human life, 
it was deadly to human temper. It was certainly hot, but not by any means so 
hot as to account for the excessive discomfort which it produced. He hoped that 
pr. Cook's Paper might turn inquiry on the very curious problem to which 
it called attention. 



On Cirrus and Cirro-cumulus. By the Hon. F. A. Hollo Russell, M.A., 
F.M.S. 

[Bead April 18th, 1888.] 

Nbkt to fimqnent readings of the barometer, and a knowledge of the dis- 
tribution of atmospheric pressure, observation of the character of clouds, 
especially of cirrus, is of the greatest use in attempting to forecast the 
weather. If, as I believe, certain kinds of upper cloud are almost invariably 
followed within a definite area by certain kinds of weather, every one who 
depends much on atmospheric conditions has in them an inexpensive index 
of much value as a guide to operations, whether by land or sea. Observa- 
tion of cirrus can plainly be made use of in a telegraphic system of weather 
forecasts as easily as observation of the barometer, and the employment of a 
number of scattered cirrus observers largely increases the probability of this 
form of cloud being noted. If thoroughly-ti*ain6d observers of clouds were 
employed to telegraph their observations from a few selected places in the 
British Isles, it is possible that the percentage of successful storm warnings 
would be higher than at present, and the greatest storms would be foretold 
almost with certainty many hours before their arrival. 

Cirrus has been supposed generally to float at heights varying from 
16,000 to 40,000 ft. and more, but according to Mr. Glaisher*s balloon 
observations its height must often be much greater, probably over 15 miles. 
In structure it differs much from all other kinds of cloud. Its distinguishing 
characteristic in the commonest form is a fibrous or hair-like appearance, 
but even when not plainly formed in filaments there is seldom much 
difficulty in determining its nature. To define the generic differences by 
which it is recognised is not quite so easy, but the best mark of its nature 
is the apparent development by some determining force other than wind and 
the ordinary agglomerating tendency of condensed vapour in the forms which 
it assumes. The appearance of cirrus often strongly suggests its obedience 
to electrical influence in the determination of form, while moving as a whole 
with the prevailing upper current of wind. It is the only cloud which pre- 
sents angular forms and parallel, or nearly parallel, threads or bundles of 
threads apparently kept apart from one another by repulsion. It is the 
only cloud which is not normally rounded in outline, and which is sometimes 
composed of strisB at right-angles or nearly at right-angles to each other. 
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It is the only dond which sometimes appears to radiate from a point on or 
below the horizon, thus showing that the lines are parallel to each other, and 
their real length in their apparent direction. 

The following are the most remarkable classes of cirrus visible in England, 
with the weatl|er they signify, or at least precede, according to my observa- 
tions during the last eighteen years, chiefly in the neighbourhood of London 
and in the South of England. It will be understood that the names given 
are merely suggested for temporary convenience of description.^ 

1. Mar$i' tails or bundles of drawn-out filaments, either straight, curved 
or here and there twisted or bent, either horizontally, or sometimes upwards 
or downwards. These clouds move either longitudinally, in a direction of 
their length, or, less commonly, transversely; may be either sparse or 
numerous, and are frequently seen in fine summer weather in a sky other- 
wise clear or in the presence of more or less cumulus or light low clouds. 
They also appear frequently in showery or doubtful weather, both in summer 
and winter. If the lines be long and straight, of simple shapes, not 
sharply defined, but as it were melting into the blue sky, or if the tails are 
turned downwards or the cirrus descends and turns into the stria of trans- 
verse cirrus or into cirro-cumulus, especially in the early part of the day, 
fine weather generally follows. A slow movement from a Northerly direction 
is especially favourable. Quiet-looking cirrus in long lines, of uniform 
texture, and with soft outlines, whether moving slowly or moderately fast, 
or apparently stationary, may be taken as a good sign. Sharp wisps and 
twists and fragments ramifying in many directions are of little consequence 
unless very similar to each other, but do not often appear in the most settled 
weather. If the tails or offshoots look much blown about, strong winds fre- 
quently, but not always, have preceded or will follow them ; but when the 
branches are short, and lie in a great variety of directions, fine weather with 
a change of wind generally succeeds. Cirrus, at two very different elevations, 
occurs in showery weather or rain-storms, and the lower bed is then com- 
monly of a fiaky form and moves transversely to its length. The dissipation 
of cirrus at sunset must not be taken as a good sign. Cirrus moving fftst and 
associated with a bank of cloud commonly signifies the approach of rain, bat in 
summer it often happens that a large show of slow-moving cirrus ends in a 
cloudiness of short duration, without rain. In winter, ordinary mare*B-taO 
cirrus is always worth observing by those who depend much on the weather, 
and its changes and direction of movement should be noted. With practice 
the direction and rate of movement can be roughly observed on land almost 
at a glance. Parallel and similar long streamers growing outwards from a 
straight spine, separated from each other by blue sky, and moving trans- 
versely, signify the approach of a storm, and as they present peculiar features, 
will be classed separately. To sum up, it may be stated that mare*s-tail 
cirrus, when thin, somewhat indefinite, soft and long, and lying with the 

^ I regret that withhi the limits of this Paper I am unable to give a fall desoriptian 
ot cirrus obsenod before certain storms and on other oocasions, 
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main lines in one direction, or else, if confused and detached, presenting a 
great variety of short feathery offshoots in different directions and moving 
slowly, is fJAYoarable ; but when hard, dense, with a repetition of certain 
forms, and moving fast, more or less unfavourable. Examples of mare*s-tail 
cirrus occurred on May 28th, 1868 ; July 1st, 1868; April 20th and 21st, 
1864 ; August 26th, 1866 ; October 14th, 1866 ; January Slst, 1868 ; 
March 5th, 1868 ; and December 2nd, 1881, followed by very different sorts 
of weather. 

2. Tranverse, cross, or reticulated cirrus. This form of cirrus frequently 
appears in conjunction with the last-described variety, and in moderate 
quantity signifies similar conditions of atmosphere and weather. It often 
consists of a small bundle or extensive web of lines or strisB of cloud, whose 
direction makes a large angle, often about 90^, to the cirrus filaments 
beneath which it floats, so that the crossed lines of the upper and lower 
cirrus present the appearance of a fine network. Sometimes, however, 
and perhaps most commonly, the upper cirrus is of an apparently more 
continuous texture than the lower, and through the web-like structure of 
the cross cirrus looks much denser and whiter. The ends of the cross 
cirrus generally stretch beyond the side-borders of the upper cirrus. Cross 
cirrus is sometimes developed with great rapidity, and almost always, I 
think, in connection with lines of mare*s-tail or wisp cirrus. It is not 
apparently capable of a prolonged separate existence, at least in the filiform 
state. As a denser but rather evanescent cloud it may, perhaps, be seen 
alone. Often it seems to be formed by the descent of the higher cirrus, 
which turns into this variety, and then sometimes breaks into cirro-cumulus 
or cirro-stratus. Cross cirrus appears on a large scale in the presence of 
curdled cirrus, which will be described later, and stretches in thin threads 
across the lines of an approaching cirrus bank. If the sun shines on the 
bank about sunset, the great difference in the height of the upper and lower 
cirrus then becomes evident. Sometimes it happens that cross cirrus is at 
the higher altitude, and mare's-tail floating below it, as on the evening of 
April 6th, 1888. Cross cirrus is followed by all kinds of weather. When 
in great abundance it commonly precedes rain after a short interval. 

8. Auroral cirms. This form in its perfection is so rare that I do not 
remember having seen it more than a very few times. It consists of white 
misty rays or streamers shooting in straight lines apparently from a point 
near or beyond the horizon, and diverging from that point. It is thin and 
delicate as long as the ray-like form is fully preserved. The best example 
I have seen occurred on the 80th of December, 1881, from 7h. 5m. to 7h. 
80m. p.m. It consisted of white radiant streamers from a point South- 
south-west, the direction also from which the cirrus was moving. The lines 
were straight and well marked, illuminated by the moon, and had much the 
effect of aurora borealis. On passing overhead they were seen to consist of 
thin cirrus, then just about turning to cirro-cumulus, composed of detached 
irregular fleeces. The cirro-cumulus soon predominated, and the peculiarity 
of the phenomenon ceased. When the cirrus had first passed over towards 
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ihe North-east, bofbre the transmutation to cirro-cumulns was completed, 
transverse waves of nebulous light, greatly resembling transverse waves in a 
display of aurora borealis which I once saw, but not undulating, were more 
conspicuous than the radiant lines. At 10 p.m. the sky had become cloudy. 
Fair, quiet weather followed, with an East wind. So far as I have observed, 
this cirrus, which I believe is nicknamed *' Noah's ark,'* is one of the most 
trustworthy indications of fine weather, unless of a gross or complicated 
character. 

4. FUmy cirrus. This seems to be the thinnest and most transparent 
variety of cirrus or upper cloud. It has no definite outline, but spreads like 
a thin, hazy, uniform film over a portion of the sky, the bhie colour of which 
is generally seen through it. The stars appear only slightly veiled by a 
thin mist. It never palpably grows into any other cirrus or cloud of import- 
ance. It is seen chiefly in showery, but also sometimes in fine, weather. It 
often follows showers, and may be observed in the bright intervals. It is 
remarkable as the only cloud of so delicate a nature from which any precipi- 
tation takes place. Sharp, though commonly short, showers of rain and 
snow come from it, and sometimes seem to fall from a perfectly clear sky. 
In this case the proximity of two different layers of cloud seems unnecessary 
for the production of rain. 

5. Sheet-cirrus^ or 'pallio-cirrus. This is a very important class of cirrus, 
and plays a large part in the vicissitudes of English weather. It commonly 
appears first either as a gradually increasing murkiness without any clearly- 
marked lines in its structure, until a tolerably uniform grey sheet covers the 
sky, or else it invades the sky from some quarts of the horizon, whence 
radiant streamers, lines, or tufts, of a white, grey, or dull appearance, 
stretch generally in a rather confused manner, the under surface of the sheet 
from which they seem to spring being not white, like all other kinds of cirrus, 
but Hght grey. This sheet then slowly overspreads the sky and obscures 
the sun. Whether the thicker part of the sheet be true cirrus or not it is 
difficult to say. One thing, however, seems pretty certain, that rain does not 
fall from the cloud as long as it remains purely cirrus, but only when it 
becomes associated with nimbus or shower cumulus. The agency of con- 
densation may be supposed to be descending until the usual double layer 
and ordinary rain clouds of the lower levels produce precipitation. Sheet- 
cirrus occurs with Southerly and Westerly, but rarely with steady Northerly 
or North-easterly winds, unless a change to a Westerly or Southerly quarter 
is approaching. It may probably be a thickening from cirrus downwards 
until it merges into nimbus and rain commences. Whereas, when the sun 
or moon is covered by ordinary cumuli or other clouds or by fog, not thick 
enough totally to obscure it, the disc is fairly well defined, through a 
stratum of sheet-cirrus it appears with a halo, like the light of a moderator 
lamp through a ground-glass globe, a much greater scattering of light-waves 
taking place. Although the approach of such a bank of cirrus often indi- 
cates wind or rain, it is far from being always a bad sign, and the 
most careful observer can hardly predicate what will be the result. The 
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fofiowisg points, however, may give some help towards forming a judgment. 
In fine summer weather, which has been dry and settled for some days at 
least) the formation of sheet-cirrus frequently occurs, especially in the after- 
noon, and the cloud passes off in the evening without rain or with only a few 
drops. The longer the dry weather has lasted, the less is rain likely to 
follow the cloudiness of cirrus. In general, a very slow movement and 
increase of sheet-cirrus is favourable, but there is always a considerable 
probabihty of rain, if dense, and the more the wind is inclined to back from 
a Northerly quarter with cirrus from South or West, the greater is the 
probability of rain. Local showers or thunderstorms frequently result* A 
large formation of murky white cirrus may merely indicate a backing of wind 
to an Easterly quarter. These cirrus banks should at all times draw the 
attention of the observer to the state of his barometer, and their direction 
and rate of movement should be noted. If associated with straight horizontal 
lines of high cloud, irregular in position, rain is less probable. In winter, a 
large increase of cirrus is of much more serious import. In unsettled* 
weather sheet-cirrus precedes more wind or rain. Thus on the 17th of 
December, 1881, after a showery night with heavy squalls, the morning was- 
fine from 8.80 a.m. till 0.80 p.m., when cirrus overspread the sky, and rain 
and strong winds followed during the afternoon. On the 19th of December, 
the weather having been fine since the 17th a bank of cirrus came up from 
West-north-west at 4 p.m. and a shower followed. The evening was windy, 
and a heavy gale occurred in the evening of the following day. A notable 
example of significant sheet-cirrus occurred on the 29th of April, 1882. On 
the 28th there was some rain in the morning, but the afternoon was fine, the 
evening cool and pleasant with soft round-edged cumulus clouds clearing 
off and yellow sunlight. There was a little cirrus. The night was fine 
and clear. Some days previously there had been thunderstorms in the 
Midlands, and at Richmond, Surrey, sharp hail-showers and sudden 
spurts of rain proceeded not from' ominous-looking shower-clouds but from 
sheet-cirrus or else from ordinary nimbus. On the moroing of the 28th small 
rain fell with some large drops intermixed. On the 29th of April at 8 a.m. 
the weather looked fine, but a bank of cirrus was approaching rapidly from 
South-west, and the pointers were just overhead. The bank grew rapidly in 
density, and became uncommonly uniPorm and dark grey. At about 11 a.m. 
it began to rain, the rain increased and became rather heavy and continuous 
with sudden variations in quantity. At 2 p.m. it was clearing, and the wind 
growiDg very strong from South-west. It blew hard all the afternoon, and 
the showers dissipated, the clouds coming fast from South-west. About 7 
p.m. the gale was at its height and of great intensity. Soon after 8 p.m. it 
moderated. On the 17th of July, 1882, after about fifty hours of fine 
weather, the sky, which had been bright and clear till 8 p.m., quickly became 
covered with sheet-cirrus rapidly moving from South-west, and rain with a 
strong wind ensued from 5.80 to 7.15 p.m. 

Sheet-cirrus does not often appear with other clouds except nimbus, send, 
and a little cirro-cumulus or cumulus. 
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6. ISiftedy or shower drms. This yariety is a constant accompaniment of 
showers in showery weather, and borders the lower donds with a crown of 
feathery tofts. It is distinguished, first, by its close companionship with 
cnmolns, onmolo-stratas, and shower-nimbus ; secondly, by the short off- 
shoots or plumes inclining in many directions, somewhat resembling the 
tentacles of a sea-anemone, and by its apparently lower altitude than that of 
most forms of cirrus. If a shower be approaching from the West it may be 
seen shooting forth from the upper edge white feathery rays, often very 
irregular and crooked. When the shower has passed away to the East it 
may be seen again, edging the rear with similar ramifying shoots. It givefl 
the impression of being an extension upwards of masses of cumulus, to an 
altitude where electrical influences determine a change of form. A good 
example occurred on the 9th of July, 1882. 

7. Fish-bone or vertebrate cirrus. This, when fully developed, is easily 
distinguished. It consists of a stripe of cirrus of continuous or nearly con- 
tinuous structure stretching across a great length of sky, fringed sometimes 
on both sides by detached crisp curls somewhat like wood shavings, giving the 
impression of being an intermediate form between cirrus and cirro-eumnlns. 
The most distinctive features are the axial strip and the fringe, and small 
twisted appendages starting transversely from the axial line of the long 
cloud, as if repelled by it. Fish-bone cirrus moves fast, and in a direction 
either transverse to its length or longitudinally — ^generally the former. It 
may be followed either by an increase of cloudiness, probably cirro-strains, 
or by clear bright weather. If moving transversely from a Southerly quarter, 
or if the outlines are hard, rounded, or strange, or if accompanied by small 
cirro-cumulus, there is more probability of bad weather than if moving in 
file froni a point between West and North, but much depends on the general 
character of the clouds. It is seen both in summer and winter. Examples 
occurred on the 14th of December, 1881, and on the 8rd of August, 1882. 

8. Radial cirrus. This is a species of which I have only once seen an 
example, and that was on the 18th of August, 1881, in Scotland. It con- 
sisted of a patch of cirrus nearly overhead, from which pointers proceeded like 
the rays of a star fish, apparently horizontally. These radial offshoots were 
white and distinct, like the body of the cirrus. Only one side of the patch of 
cloud was visible, the rest being hidden by cumulus, and the rays were of 
unequal length and not quite true to a centre. They were extended towards 
a high white stationary cloud resembling cumulus, which they seemed almost, 
but never quite, to touch. These clouds were all apparently motionless, and 
the phenomenon lasted many minutes in view. The weather was showery on 
the following day. 

9. Curdled cirrus. This cloud is not an uncommon one, and often occu- 
pies a large part of the sky. It somewhat resembles a mass of skeins of 
worsted entangled together, or curdled milk, and presents a very confnsed 
appearance. It may consist of mare*s tail above cross cirrus, much twisted 
and full of knots and lumps. It often indicates the approach of bad weather, 
but sometimes only a change of wind to an Easterly quarter, or distant ram 
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or electrical disturbance. If signifying a change of wind to the East, it is 
commonly of a misty and murky complexion. I find in my note-book the 
following epithets applied on different occasions to specimens of this kind of 
eirms : woolly, fluffy, flocculent, murky, pocky, streaky, crossbarred, wavy, 
ronnded, curly, chopped, puckered. The spotted and confused appearance 
of this yariety clearly distinguishes it from other kinds of cirrus. It requires 
eareful observation to discern in it the chief signs of stormy weather. It 
may be stated broadly that the more clearly marked, the more wavy, and in 
detached portions, with blue sky between, and the more rapidly moving, the 
worse will be the weather or the stronger the gales which follow. When the 
moon is seen through it, the sky is commonly said to look watery. 

10. Bar or ribbed cirrus. This, although ratiier a rare form, is one of 
the most important for weather forecasts, and when observed, at least equal 
in value to the falling barometer as a danger signal. It consists of similar 
parallel or nearly parallel bars of dense cirrus separated by narrow intervals 
through which the sky is visible, and may partake of thd character of mare's- 
tail cirrus or cirro-cumulus. Long parallel and similar streamers of cirrus 
stretching from a single spine, either straight or bent, and short thick cross 
ribs, connected by a long piece of cloud at one end or both ends, belong to 
the same atmospheric condition, and indicate the approach of much wind and 
rain. The rapid movement of a cloud, something between cirrus, or cirro- 
cnmulus, in distinct dense bars, in a direction at right angles to the length of 
the bars, is by itself a certain sign of a gale of wind. The better the defini- 
tion of the bars and the smaller the intervals of sky between them, the 
severer in general will be the approaching storm. The cirrus or cirro-cumulus 
which assumes the condition of dense compact bands, instead of the irregular 
or fleeoy form, sljiould be particularly noted. Sometimes this form is so 
developed as to remind one of a gridiron. These bands move transversely. 
They generally precede the storm by from twelve to forty-eight hours. This 
is the species of cloud which, in conjunction with lower forms, is mainly 
concerned in the production of sudden showers of hail and rain. 

11. There is a species of cirrus, which may from its appearance be named 
cnmuloid or cumulo-cirrus if no better expression can be found, with large 
round bosses commonly seen against a blue sky. It moves generally rather 
fiast in considerable masses ; these may in some parts resemble mare*s-tail or 
cnrdled cirrus. It often precedes heavy rains and wind. It appeared in the 
middle of the day on the 12th of November, 1882, sailing fast Eastwards, 
after a continuous stream of ill-defined bar cirrus, moving transversely, had 
been passing rapidly from the West since 1 p.m. on the 11th. Bain followed 
on the night of the 12th, and a gale from North-east succeeded on the 18th 
and 14th, and snow on the 15th. The same kind of cloud was seen in London 
on the morning of the 8th of the same month, when destructive thunder- 
storms visited the Midlands. 

12. On Friday, the 17th of November, 1882, between 9 and 9.80 a.m., a 
display of cirrus or cirro-cumulus occurred of a kind which should perhaps be 
separately classed. It radiated in long lines of cirrus-like morsels from about 
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North-north-east, and was separated by regular spaces both transTersefy and 
longitudinally. It covered a large part of the sky and produced a magnifi- 
cent effect, until covered by lower clouds. 

The Meteorological Office at present issues daily charts and reports, fore- 
casts of weather, and storm warnings, which, taken altogether, must save the 
country every year some hundreds of thousands of pounds' worth of property. 
A moderate extra expenditure on cirrus observations and night messages from 
the West coasts would be a useful addition to a service which is still iax 
from complete. A great and terrible loss of life occurred on the East coast 
in the storm of the 14th of October, 1881, a storm which travelled with great 
rapidity, and broke upon the West coasts during the night. The barometer 
had sunk to a very low point on the Scotch coasts when the fishermen went 
out, but this warning seems to have been altogether n^ected there. The 
cirrus observed on the 18th of October gave earlier intimation than the 
barometer of the coming storm. This is only a single instance of the great 
value of cirrus as a storm warning. 

To sum up, it may be stated generally that cirrus of a long, straight, 
feathery kind, with sod edges and outlines, or with soft delicate colours at 
sunset and sunrise, is a sign of fine weather. Curly wisps and blown-back 
pieces are not a bad sign, but their exact appearance should be noted, as well 
as the rapidity of their movement, and the definiteness of their outlines. When 
the tails are turned downwards fair weather or slight showers often follow. 
Misty, confused, and curdled cirrus does not always foretell bad weather. 
The harder and more distinct the outline, and the more frequently par- 
ticular forms are repeated, the worse the result. Long, hard, greasy- 
looking streaks, with rounded edges or knobs, whether crossed by fibres 
at right-angles or not, are a sign of storms ; but the storm may pass at 
some distance from the point of observation. Cottony shreds, either by them- 
selves or detached from a long streak, rounded and clear in outline, some- 
thing between cirrus and cirro-cumulus, indicate dangerous disturbances. 
Begular wavy tufts, with or without cross-lines, are bad, especially if the 
tufts end not in fibres but in rounded knobs. Feathery cirrus, in thick 
patches at equal distances apart, is a sign of storm, or any appearance of 
definite waves of alternate sky and cloud. So is any regular repetition of 
the same form. Slightly undulating lines of curus occur in fine weather, 
but anything like a deeply-indented outline precedes heavy rain or wind. 
Cirrus simply twisted or in zigzag lines of a fibrous character often appears 
in fine weather, and if not hard or knotted or clearly marked off from a 
serene sky does not often precede any important change ; but detached 
patches, like little masses of wool or knotted feathers, in a clear sky and of 
unusual figure, moving at more than the average rate, precede disturbances of 
great magnitude. Such was some of the cirrus observed on the 18th of 
October, 1881 ; the 28rd and 26th of November, 1881 ; and the 19th, 
20th, and 21st of July, 1882. These were on each occasion followed by 
heavy gales, heavy rain, or thunderstorms in some part of the British Isles. 
On the 28rd of November the wave or mammillated form was remarkably 
distinct. Thin rays in straight lines are a good sign. 
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It may be of some interest to mention that the violent gale of the 28rd of 
August, 1882, one of the strongest known in summer in the Channel, was 
trebly indicated by cirrus as follows : — ^At 6 a.m. on the 22nd a small 
patch of disorganised cirrus passed rapidly overhead in a clear sky, trans- 
versely. At 8 a.m. very long and similar fibres stretched at right-angles 
from a long spine of cloud in the West and passed transversely overhead. 
This was a striking cloud, resembling a comb with extremely long thin 
teeth. One of these long teeth bent round near the end at right-angles 
to the greater part of the fibre. Some of the cirrus was sharply and 
similarly bent in every streamer, producing the appearance of a succes- 
sion of crooked waves. At 11.45 a.m. a series of dense bars of ribbed 
cirrus appeared in several directions, and the sky became much clouded 
below this cirrus. The gale began the same night, reaching a maximum 
about 10 a.m. on th^ 28rd. The barometer had only fallen slightly at 1 
p.m. on the 22nd. 

On CirrO'Cumulus, This cloud differs much in structure from cirrus 
and occupies a lower level. It is composed of rounded portions, often 
nearly circular, close together, with short spaces of sky between, or thinned 
at the edges and overlapping ; but sometimes the cloud is continuous in 
streaks and sometimes appears continuous, especially if viewed laterally. It 
is next in height to cirrus. It may be divided into two classes — high cirro- 
cumulus and low cirro-cumulus. It often seems to be formed by the descent 
of cirrus. High cirro-cumulus is rather common in summer, and consists of 
a number of fleecy morsels near together, presenting a beautiful effect, espe- 
cially if associated with fine examples of cirrus. If soft and delicate in out- 
line, it may be followed by a continuance of fine weather : but if dense, 
abundant, and associated with cirrus, it signifies electrical disturbance and 
change of wind, often resulting in thunderstorms in some part of the country 
in summer, or in gales in winter. The former kind is frequently followed by 
some small change to wind or rain of short duration. High cirro-cumulus 
commonly appears a few hours or days before thunderstorms. It generally 
moves with the prevailing wind. It is much more common with Southerly 
than with Northerly winds. The harder and more definite in outline, the 
more unsettled the coming weather. In winter, clearly marked high cirro- 
cumulus is a sign of bad weather. If the cloud be continuous in long streaks, 
dense, and with rounded, knobby outlines, stormy weather follows generally 
within two or three days. Such streaks may have accompanying threads of 
cross cirrus above them, as on the morning of the 8rd of May, 1882. Some- 
times high cirro-cumulus may be equally well termed low cirrus, and par- 
takes to some degree of the cirrus character. This disorganised-looking 
cloud is often seen in stormy and unsettled weather, and moves rapidly. 

Ordinary cirro-cumulus appears in fine weather in winter, and may be 
considered a good sign unless the edges be hard or oily. Its fleeces look 
larger than those of high cirro-cumulus partly owing to the smaller elevation, 
but also probably to a difference in size. Cirro-cumulus often shows itself 
prominently at sunset in fine weather with Northerly or Westerly winds, in 
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detached strips of elongated cloud continuous in the middle part and hroken 
into fleeces along the edges. When cirro-cumulus is seen overhead, if the 
fieeces gently merge into each other, and the edges are soft and transparent, 
settled weather prevails, and if the middle part of the fleeces look shadowy, 
so much the hetter. When the sky is overcast with billows, with soft edges 
showing alternate light and shade, fair weather frequently, but not always, 
follows, and the co-existence of cumulus should be noted for the purpose of 
forecasting. There is a variety which may be called flaky cirro-cumulus, of 
which the edges are soft, and the substance oft^n so thin that the sky may 
be seen through it. This cloud floats high, and its irregular flaky character 
is a very trustworthy indication of flue weather. It must not be con- 
founded with a very similar flimsy cirro-cumulus which is seen in stormy 
weather and moves rapidly in patches or shreds, but it is common in fine 
frosty weather in winter, especially with Northerly and Easterly winds and 
in anticyclones and fog. Cirro-cumulus at a great height and in large 
masses moving slowly from North-east is a sign of the continuance of the 
wind in that quarter. On the 16th of August 18B2 fine-weather cirro- 
cumulus appeared between 6 and 7.45 p.m. coming fast from North under 
cirrus, and only a few fleeces at 6.5 p.m., by the oily roundness of some small 
part of their outline, indicated rain or wind. Some rain accordingly fell at 
night, but a period of fine weather followed. 



DISCUSSION. 

The Rev. W. Clement Let, who was unable to be present, sent the follow- 
ing remarks on the paper : — ** While welcoming every attempt to study and 
describe the structure of the modifications of higher clouds, he wished to point 
out what he considered the weak part of Mr. Kussell's Paper, by no means 
as offering adverse criticisms, but rather as desiring to indicate the manner 
in which the author might most advantageously modify and develop his 
scheme of observation in the future. In the postscript of a note recently read 
before the Royal Society,^ Prof. Tvndall said that from outsiders * equipped 
with the necessary physical knowledge meteorologists may expect efficient 
aid towards introducing order and causality among their valuable observa- 
tions.' He would not venture to insist on the use of this hint (which, by 
the way, did not contain for meteorologists compliment unalloyed), in re- 
ference to the numerous classes of those observations which had been amassed 
for many years, but he would apply it at once to the nascent branch of 
study which dealt with the structure of the clouds. Let this branch of study, 
at present one of the most obscure, but destined, as he believed, to become one 
of the most important, be henceforth attacked methodically, not from the point 
of view of the collector of observations, but from that of the student of physical 
causes. Mr. Russell associated certain forms of cirrus with local weather ob- 
served at the time of, or subsequently to, their occurrence, but he scarcely ap- 
proached the most interesting and fascinating problems which are connected with 
the relations of the directions, velocities and positions of the bands of upper clouds 
to the distant cyclonic and anticyclonic circulations of the atmosphere. The 
real (as opposed to the apparent) posture of the upper cloud-bands was the first 
element which any one who wished to forecast weather should study : that one 
who had watched the cirri for eighteen years should omit in a Paper like this all 
the laws of weather relating to that element, was a proof that the author had 
never classified his observations with a view to ascertain the physical cause of 
the disposition of cloud-bands. It was in the power of any careful observer, and 
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therefore certainly of Mr. Russel], to work out useftil results by a systematic 
study of the relations above mentioned, tracing the progress of depressions whose 
centres were many hundreds of miles distant. As a practical corollary, he would 
be enabled, by combining with this study an intimate knowledge of local charac- 
teristics of weather, to answer every day in the year without possibility of failure 
the question, ** Is it needful to carry an umbrella ? " and still more usefully to 
inform the farmer when it was and when it was not desirable to commence cutting 
or carrying his crops. But, above all, it would be possible for him to contribute 
▼ftlaable information towards the solution of those problems which were con- 
cerned with the movements of upper strata of that ocean of atmosphere in which 
we live, of the laws of which so little has until recently been ascertained. In 
Germany, Hann, Koppen, Moller, Linss, have attacked, mainly from the theo- 
retical side, questions relating to the structure of various forms of clouds. 
England had a climate which, whatever might be said of it in other respects, was 
admirably suited for combining with investigations of that description a well- 
organised system of observation. 

" He did not like to refer to results of his own, lest he should seem to be mak- 
ing an invidious comparison, but as the mention of particular results was more 
persuasive than any statement of principles, he would mention two forecasts, one 
of a general, and the other of a local character. On the lOfch inst., at 4 p.m., he 
telegraphed from Leicestershire to the Meteorological Office as follows : — 

* Depression in extreme North, about to travel to coasts of Norway,' and the 
forecast proved correct. Now at the time of sending this message not the 
slightest symptoms of the existence of that depression could be found in the 
readings of any instruments in his possession, or in any phenomena whatever, 
excepting the motion relatively to the position of the bands of cirrus (or as he 
termed it eirro-filum) near the North-west horizon. Further, had he been in pos- 
session of the weather charts for the morning of the 10th, or as far as he knew of 
any then existing reports, he should not have been able to draw from them the 
inference which could at once be drawn from the observations of the upper 
clouds. On the morning of Whit Monday, 1881 (thinking that the information 
might be utilised by holiday-seekers in the Metropolis), he telegraphed from the 
Strand to the Meteorological Office, * Thunderstorm ordered for London at 4 

E.m.' But for the study of the changes in the disposition of the upper cloud- 
ands, it would have been utterly impossible for any one to conjecture the hour 
and position of the afternoon thunderstorm, the arrival of which was punctual. 

^ He might be allowed to add one piece of advice to those who were inclined to 
take up this subject. A classification of clouds, if framed on the lines of modifi- 
cation of physical structure, is naturally seriously complex. We must be on 
our guard against artificially making it more so. The effects of perspective 
are such that the same form of cirrus looks exceedingly different at different 
distances, different angles of sight, and different angles of reflected light. It 
would lead to endless conhision if these several appearances were classified as 
different types of cloud. The observer at least who was not prepared to enter 
upon a full investigation of the optical causes of those apparent differences which 
he had alluded to should carefully avoid any needless multiplication of subdivisions 
whether intended to be provisional or permanent. Mr. Russeirs * Auroral Cir- 
rus ' was a name for the bands of ice-cloud when these happened to extend on 
both sides of the observer's zenith, and when the observer looked lengthwise 
between and along them to the horizon, but it would be inapplicable to the same 
bands viewed laterally, as they might be by another observer twenty or thirty 
miles distant from the first. 

'* He would beg of Mr. Russell to reconsider his whole nomenclature. Nothing 
could be more unfortunate than the expression * auroral cirrus,* not only for the 
reason already mentioned, but because it was sure to revive ideas of * polarisa- 
tion ' 
Against 
cumulus, 

cirrus, « « . 

single spine, either straight or bent, and short, thick cross ribs, connected by a 
long piece of cloud at one end or both,' might surely be associated with the 

* fish bone,' or * vertebrated ' cirrus. The weather watcher would run little 
risk by such a combination, since the form of cloud last mentioned was * followed 
either by an increase of cloudiness, or by clear bright weather.' 
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*^ Under the head of *^ curdled cirras " the author gave a string of twelve 
epithets, some of which did not seem mutually reconcileable. These certainly 
graphically represented the chaos of the old cloud world, the observers of which 
had for their motto the advice of Captain Cuttle, " When found, make a note of/" 

Mr. Gaster regretted that the author had paid so much attention to the mere 
appearance of the cirrus clouds, and so little to their movements. It must be 
evident to any one who read the Paper carefully that many of the author's different 
classes of cloud were, in reality, not at all different forms, but merely the same 
form viewed from different directions. This fact was fatal to the proposed ar- 
rangement ; and in addition to this, there was evidence that some of the clouds 
referred to were certainly not clouds of the cirrus type at all. If the observer, 
instead of noting so carefully all the curves and bends in the cirrus lines, had 
recorded carefully their movements, and considered them in relation to the dis- 
tribution of pressure prevalent at the time, he would have found them to be most 
invaluable aids to the forecast of weather. Mr. Gaster had frequently found them 
admirable guides as to coming weather long before the barometer gave any 
indication, but especially in cases where the barometric indications were not of a 
decided character ; and Mr. Ley's forecasts, based mainly on them, were often 
most remarkable. 

Capt. ToYNBEE remarked that the Paper subdivided the class of clouds 
generally known by the name of cirrus, and gave to each of the subdivisions a 
certain value as a weather prognostic. He thought that the observations by 
which certain weather was found to be connected with the existence of each kind 
of cirrus should be made known to and accepted as sufficiently proved by the scien- 
tific world, before that cloud should be allowed a separate name ; for it must be 
remembered that each additional name increased tne difficulties of observers, 
which were already very great. Still he would be one of the first to accept a new 
name when it was proved that the cloud to which it was given had decided value 
as a weather prognostic, not only in a given locality, but over the whole world. 
In explaining cloud observations to the captains and officers about to observe 
for the Meteorological Office his practice was to say : — ^All upper clouds which are 
not disposed in small lumps or ridges, and which are not spread uniformly over 
the sky, are named " cirrus." Those which are disposed in small lumps or ridges 
are named '* cirro-cumulus." Those which are uniformly spread over Uie 
sky (like butter on bread^ are named '* cirro-stratus." He thought that these 
names, with the words ** low *' and " soft," at times when it was found thai 
they appeared to be lower and softer than nsn^, together, of course, with the 
direction from which they were moving, and their apparent speed, were all that 
should be asked for from observers until there was good evidence that a certain 
type of cirrus was always accompanied by certain weather.* 

Mr. Curtis thought it most desirable to keep the nomenclature of clouds as 
simple as possible, and not to multiply subdivisions of primary tvpes more than 
was absolutely necessaiy. He thought it doubtful it some of Mr. Russeirs 
" classes " of cirrus were anything more than the same kind of cloud — ^probably 
due to precisely similar causes and atmospheric conditions — ^but viewed in differ- 
ent positions relative to the observer, and assuming very different forms in con- 
sequence. He found it a difficult matter at times to detect the motion of cirrus, 
especially when it was at a very great height, or when lower strata were moving 
rather quickly below it, and he thought a simple instrument, or plan, for use 
under such conditions very desirable. He believed that the height of cirrns 
clouds was very commonly under-estimated, and that it was generalfy very much 
more than 20,(X)0 feet, and very rarely below that level. 

Mr. Abebgbomby considered Mr. Russell^s Paper a very useful one. The 
author had endeavoured not to deal with the motion of clouds, but rather to 
classify them according to form, and on that account the Paper was valuable. 
He should much like to know to what form of cloud the name ** Noah's Ark," 
alluded to by the author, was applied, as he had lately been making inquiries on 

1 After the meeting Capt. Toynbee sent in a note saying that a Linoolnahiro fanner, who was a peat 
observer of the weather, said to him, " When I see Noah's Ark with its windows open I earoect fins 
weather, but when they are shut I expect rain." Unfortunately the cloud was not visible at the time, 
and the fanner was now dead. So far as Csypt. Toynbee could understand his explanation, it was a 
long streak of cirrus of a peculiar shape. This somewhat accounted for the two ohaiacten giren to 
" Noah*s Ark." 
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the subject, bat had as yet been unsuccessfal. This form of cirrus was described 
as long converging stripes in Mr. Scott^s book on Elementary Meteorology, It 
was generally believed that when the stripes extended from fiast to West, bad 
weather would follow, but when they extended from North to South fine weather 
might be expected. Auroral cirrus was, he believed, not a different form of cloud, 
but really converging cirrus of slight intensity. Cirrus was no doubt sometimes 
a useful prognostic in forecasting in conjunction with synoptic charts, and as 
showing a widespread belief in the value of prognostics, he mentioned a gentle- 
man in Glasgow who endeavoured to organise a system of forecasting from 
prognostics only ; but the scheme fell through, as it was found the expenses of 
telegraphing the observations would be too great. What was really wanted in 
weather forecasting was a prognostic which would foretell the intensity of an 
approaching cyclone. 

Mr. Whipplb feared that it would be a difficult matter to classify clouds 
according to the names given in Mr. RusselFs Paper, as cirrus clouds appeared to 
change their forms so quickly. He had observed a display of what was termed 
auroral cirrus on the 10th or April last ; the cloud extended all across the sky, 
from the Northern to the Southern horizon, and lasted about an hour and a half. 
This display of cirrus was followed by fine weather. If, as had been said, the 

Snoptic chart for a day could be seen in the heavens by a careful observer of 
ouas, certainly more attention should be directed to the subject, and he would 
suggest that photographic records of cloud formations and their distribution, for 
comparison with the Daily Weather Charts, would be a valuable contribution to 
the science. 

Mr. Stbachan remarked that a trial of prognostics founded on cirrus observa- 
tions was now going on between Mr. Ley and the Meteorological Office. He also 
drew attention to Prof. Forbes's Report on the Progress of Meteorology, in which 
daily charts of cloud observations were advocated, and said that this was a 
matter which the Meteorological Office might very easily take up. 

Mr. RusssLL in reply said that he had intended to confine himself to a defini- 
tion of the forms of cloud, and not to treat of their motion, to which he had paid 
less attention. Auroral cirrus, as far as he had observed it, was followed by fine 
weather. He did not imply by the term * auroral * any connection with the aurora 
borealis. He might observe, however, that the great display of cirrus of another 
kind, seen in London between 9 and 9.50 a.m. on the 17th of November, 1882, 
coincided remarkably with the magnetic storm which began about 10 a.m. With 
regard to the storm of the 14th of October, 1881, the barometer in London, not 
the distribution of pressure on the 13th, was referred to.^ Photographs of 
clouds would doubtless be valuable if they could be taken, but accurate drawings 
would be more practicable, and the daily cloud maps suggested would be of great 
use. 



SOMB NOTBS ON WaTEBSPOUTS ; THBIB OCCUBBBNOE AND FoBMATION. By 

Geobob Attwood, F.G.S., Assoc. M.List.CE., F.C.S., &o. 

[Bead April 18th, 1883.] 

On the 22nd of Febrnary, 1881, 1 was on board the Pacific Mail Steam- 
ship Honduras^ bound for the City of Panama in the United States of 
Columbia (Fig. 1). 

The ship was under steam, making about nine knots per hour, and the 
ocean calm, although a moderate head wind was blowing from the South- 
east. Numerous small dark clouds were observed drifting rapidly from the 
East, and evidently coming from the high peaks of the Costa Bica and New 
Grenada (or Columbian) mountains. The ship was about 15 miles from 
land, and in North lat. 8°'30', and West long. 84°-06' from Greenwich. 

1 The different appearance of cirrus at different distancea did not seem to him an objection to noting tho 
particular form* wnon aaoertained. 
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The barometer was about 80'20 ins., and the Qiermomster 6S° Fahr. id tha 
shade. At 6.80 a.m. I observed a waterspout aboot 800 yds. North-east 
from the ship. The diameter of the spont appeared to be abont B to 12 ft. 
near the soiface of the Bea and then gradnallj to widen oat ontil at a height 
of 1,200 to 1,800 ft., the dark cload from which it originated, was reached 
(Fig. 2). The colnmn of water was mnch inflnenoed by the head wind. 
Fia. a. 
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Near the sor&oe of the oceftu the epont presented a pecnliar appearance, 
and seemed to be formed of a fine, goHsamer-like mist. Around the column, 
elose to the ocean level, babbles and spray were thrown np to a height of 
from 7 to 20 ft., and, from all I coold obBeire, it might ftdrly be asanmed 
that the colniOD was delivering and not receiving water. The shape of the 
spont was that of an inverted, elongated cone, the centre of which was 
hollow, as the land and the mountains on the other side could be seen through 
the lower portions of the column. For a period of 20 minntes the spout 
oontinoed perfect ; when, suddenly, the connection with the ocean was broken, 
apparently by the wind, and without any of the water etill In the spout 
blling into the sea after the aeveranoe. The gossamer appearance continued 
tulal the oolnmn was, little by little, absorbed by the heavy olond fr\3m 
which it had emanated. 

Before the disappearance of the first spoat, a second one (Fig. 8) was 
formed from the same dense black doad that produced the first. 




The wind meanwhile had elightlj inoreased in strength, and the clond 
had ascended to a much greater height. The column appeared to owe its 
origin to adjacent elands that were drifting about coming in contact with the 
la^ black elond. This canaed an alteration in the shape of the part of 
the cload that was heavily charged with water, although not Bepanting 
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it from the mftin mass in its fall; and this aSHamed, with the aid of the wind, 
then blowing atiffiy, the fona of a oircnUr column. Thie oolomn did not 
appear to discharge any appreciable qnantitj of water into the ocean, 
althongb a connection was made with it ; and no babbles of water or spray 
were seen. 

The height of the clond was more than donble what It hod been at the 
first, and the spoat presented a most beantifnl appearance, resembling a long 
silvery tape composed of gossamer threads (Fig. 4), 

Fia. 4. 




The wind soon deetroyod it in a eimilar manner to the first. 

fVom the same clond that had prodnced the two waterspouts already 
mentioned, a third, and the most interesting of all, was obserred to issne. 

The olonds were at the time being driven about in divers directions, at 
different attitades, in three different strata, viz. : — 

let. The upper stratum, which was travelling at a great speed from the 
North in a Southerly direction. 

2nd. The middle stratum, consieting of a series of dense black cloadB ; 
some were small, bat all of them were travelling from East to West, and they 
were apparently coming from the high mountain peaks of Costa Rica and 
New Grenada (the height of the above mountain tongefi varies between 
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4,000 and 12,000 ft. above the ooeui level) ; and the largest of these oloa^ 
prodnced the waterspoats so &r noticed. 

8rd. The lower etratom consisted of nnmerons small dark clouds near the 
surface of the ocean. These did not appear to be travelling in any portiaiilar 
direction, and Qie; did not possess great density like those of the middle 
stratum. 

The third waterspont started from a large cloud in the second or middle 
Btratnm, and instead of joining the ocean it attached itself to one of theclonds 
in the third or lower zone, which seemed to be drifting near and under it 
(Pig. 6). 




The column exceeded by fonr times that of the first in its diameter, and 
it reoiuned in view for folly twenty minatea, when it was lost to sight in 
"^1 as if the cloads were amalgamated. In a short time, however, firom 
tbe above olonds a small column was formed, bnt it failed to reach the sea 
cr another doad ; and was soon token back and absorbed by the dark olond 
from whence it came. 

Hk,ving described the watersponta which I observed on the Pacific Ocean, 
I viU give particnlors of another spont which I observed on my return 
voyage to England on the Atlantic Ocean. 

Oa the 20tb of February, 1662, at 11.15 a.m., a heavy sea running, tbe 
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ship's coarse being N. 55° E. and in about North lat. 88° 12', West loog. 
44° 50', I saw from the quarter-deck of the Royal Mail Steamer Don a 
waterspout on the port (or North-west) side of the ship. The spout was 
distant from the ship about a mile, and was apparently 100 yds. in diameter 
at its base, which was on the surface of the ocean. It rose to a height 
of about 500 yds. Above it was a heavy dark black cloud, which seemed 
to be fully ten times as high as the top of the waterspout, but with which 
it was never connected. 

The wind was blowing hard from about N. 80° E., and dense clouds 
were advancing from the same direction. Heavy squalls coming from the 
West and North-west had occurred all the morning after sunrise, but none 
of them had overtaken the ship, which was making about 12^ knots per hour. 

The waterspout appeared to be formed on the surface of the ocean, on 
the edge of a long line of a white squall, which, coming into contact with the 
North-east wind then blowing, was driven back, and prevented overtaking the 
vessel, and at the same time gave the heavy waves, spray, mist and water 
cloud a violent rotatory motion which formed a hollow cone of water (Fig. 6). 



Fio. 6. 





oiiiKcrieN or 

TNK WIND 




SHiP<5couRse N65rC. 



The waterspout continued for about ten minutes, and then slowly retired 
to the ocean, whence it originally came. Another cloud, for more than half 
an hour, attempted to form a spout, but it eventually disappeared in spray 
(Fig. 7). 

In conclusion I may add that the waterspouts observed on the Pacific were 
not dangerous to shipping, with the exception of very small craft or open 
boats. The volume of water contained in them did not appear large, and the 
cones were hollow, having in places only a film of water. It would appear 
that they were caused by a cloud heavily charged with cooled moistore, 
drifting from the high mountains to the East, coming into contact with air 
currents and clouds travelling in a different direction, and of a warmer tem- 
perature ; by which contact the cloud heavily charged with moisture was 
given a rotatory motion causing it to discharge part of its moisture, and make 
it assume a cylindrical figure and fall down by its own gravity. 



ATTWO0I>— KOTESONWATBHSPOnTB; THEIR OCOUBBEtJCE A: 




The waterspoat on the Atlantic wag evidently catiBed bv the contact of 
the cold heavy North east wind wi& the warmer wind and rain aqaall which 
waa coming np from the North west and West and I da not consider that it 
would be dangerous to shipping , as a Bailing ship conld avoid it, on acconnt 
of the wind blowing ; and even if it should come into contact with it, the 
volome of water appeared to be too small to do serious damage. 

Captain Woolward, of the Boyal Mail Steam Ship Company, in whose 
service be has been for upwards of 40 years, has had opportunities of obserr* 
mg numerous waterspouts, and he informed me that he should not be afraid 
to rum his steamer agunst any waterspout that he had ever seen. 



DISCUSSION. 
Captain Totnbee thought that the author of the paper did not realise the 
fact that probably there was a violent whirl of air in connection with a water- 
spout ; BO that it waa not falling water, but a violent though veiy limited 
tornado which might be eiperienced. Such lomadoen, only a few yards wide, 
bad puaed through a wood and cleared a path amongst the trees. The very 
disturbed state ot the water under a waterepout was probably due to euch a 
whirl of air, and he thought that Captain Woolward, who had been passing 
near them for 40 years, had Ehown his wisdom by never steaming into one. 
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Beoobds of Bbioht Sxtnshinb. By W. W. Bundell, F.M.S. 

[Bead April 18th, 1883.] 

It has been said that in the two Westernmost counties of England there is 
more blae sky than in the Eastern counties, although the former are un- 
doubtedly subject to a greater rainfall. An inspection during the early 
summer of 1881 of the weekly returns of bright sunshine issued from the 
Meteorological Office frequently reminded me of this statement. Falmouth 
and Pembroke generally showed the greatest number of hours of sunshine, 
and the inference seemed to follow that where there was most sunshine there 
was probably most blue sky. . 

Continuing my inspection of the Weekly Weather Report I was struck by 
the remarkable decrease in the amount of bright sunshine in many districts 
during the 8 or 10 weeks following the summer solstice as compared with the 
8 or 10 weeks which preceded it. A similar decrease will also be observed 
during the summer of 1882. A still greater proportionate decrease will be 
observed on comparing the returns for the fourth quarter of 1882 with those 
for the first quarter of either 1881 or 1882. This will be seen by the sum- 
mation of the weekly returns exhibited in Table I. 

TABLE I. 
Bbioht SuNsmiiE ni thb Unitbd EraoDOM nr thb Tears i88i and x88x. 



DiBtriots. 



First 13 Weeks, 1 88 X 

First 13 Weeks, 1882 

Totals 

Means 

Second 13 Weeks, 1881 

Second 13 Weeks, 1882 

Totals 

Means 

Third 13 Weeks, 1881 

Third 13 Weeks, 1882 

Totals 

Means 

Fourth 13 Weeks, 1881 

Fourth 13 Weeks, 1882 

Totals 

Means ••••• 

Means 26 Weeks, Summer . . . . 

Means 26 Weeks, Winter ...... 

Means for a Tear 



I 


2 


3 


4 


5 


6 


7 


8 


9 


ID 


hrs. 


hrs. 


hrs. 


hrs. 


hrs. 


hrs. 


hrs. 


hrs. 


hrs. 


hrs. 


271 


216 


268 


»57 


*45 


236 


246 


3*4 


»57 


307 


294 


230 


»43 


210 


239 


164 


159 


»45 


227 


»35 


5^5 


446 


5" 


467 


484 


400 


405 


569 


484 


54a 


283 


223 


256 


»34 


*4» 


200 


203 


28s 


H* 


17 « 


559 


549 


637 


550 


566 


585 


584 


649 


515 


554 


566 


580 


606 


561 


574 


606 


586 


644 


593 


632 


II2S 


1 129 


1243 


iiii 


1 140 


1191 


1170 


1293 


1 108 


1186 


563 


565 


622 


556 


570 


596 


585 


647 


554 


593 


409 


458 


559 


531 


605 


455 


474 


678 


461 


502 


474 


481 


519 


441 


493 


463 


4*5 


528 


372 


446 


883 


939 


1078 


972 


1098 


918 


899 


1206 


833 


948 


442 


470 


539 


486 


549 


459 


450 


603 


417 


474 


229 


26s 


303 


3'| 


303 


238 


251 


379 


309 


3H 


147 


139 


173 


156 


188 


131 


129 


186 


174 


211 


376 


404 


476 


471 


491 


369 


380 


565 


483 


535 


188 


202 


238 


236 


246 


185 


190 


283 


*4a 


268 


1005 


1035 


1161 


1042 


XI19 


1055 


1035 


1250 


97» 


X067 


471 


4*5 


494 


470 


488 


385 


393 


568 


484 


539 


1476 


1460 


1655 


1512 


1607 


1440 


1428 


1818 


1455 


1606 



By grouping the quarterly means for the two years into winter and summer 
months, and projecting upon a map of the United Eongdom lines of equal 
numbers of hours of bright sunshine, Figs. 1 and 2, in the same way that 
lines of equal pressure are constructed from barometrical observations, some 
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TABLE n. 

B&IOHT SXTMSHUfB AT TwENTT-SbYBM STATIONS IN THB UNTrSD KlNODOM DUBINa l88l. 



Station. 



Aberdeen 

Durham • 

York 

Hillington . . . . 

Geldeston 

Cambridge . . . . 
Leicester ... . . 
Ghnrchstoke . . 
Cirencester . . . . 

Oxford 

London 

Marlborough .... 
Southampton . . 

Glasgow 

SiUoth 

Douglas • 

Stonyhurst . . . . 

Llandudno •••• 

Pembroke •••••• 

Cullompton .... 

Falmouth ...... 

Plymouth 

Markree Castle.. 

Armagh 

Dublin 

Parsonstown •• 
Yalenoia 



ist 13 
Weeks. 



Hours. 
294. 
248 
199 
184 
279 
249 
166 
226 

215 

209 

178 

259 

276 

137 
182 

184 

146 
172 
206 
242 

27s 

252 
231 
217 

258 

221 



2nd 13 


3rd 13 


4th 13 


Weeks. 


Weeks. 


Weeks. 


Hours. 


Hours. 


Hours. 


566 


474 


147 


5SI 


481 


144 


598 


477 


127 


587 


518 


118 


656 


574 


216 


595 


498 


192 


529 


437 


142 


549 


460 


133 


576 


449 


171 


579 


473 


171 


512 


403 


130 


57» 


503 


179 


634 


57* 


204 


491 


374 


66 


640 


490 


141 


696 


5*3 


182 


568 


412 


"5 


589 


365 


129 


701 


5*7 


195 


545 


• 507 


162 


671 


557 


209 


627 


5J4 


158 


57» 


364 


192 


618 


374 


193 


634 


444 


187 


617 


433 


193 


644. 


464 


249 



26 

Winter 
Weeks. 



flours. 
441 

39a 
326 

302 

495 
441 

308 

359 
386 

380 

308 

438 

480 

203 

3*3 
366 

271 

301 

401 

404 

484 
410 

4*3 
410 

445 
428 

470 



26 
Summer 
Weeks. 



Hours. 
1040 
1032 
1075 
1105 
1230 
1093 
966 
1009 
1025 
1052 

915 

1075 

1206 

865 

1130 

1219 

980 

954 
1228 

^ 1052 

1228 

1141 

936 

992 

1078 

1050 

1108 



Year. 



Hours. 
148 1 
1424 
1401 
1407 
1725 

1534 
1274 

1368 

1411 

1432 

1223 

1513 

1686 

1068 

1453 
1585 

1251 

I2S5 

1629 

1456 

1712 

1551 

1359 
1402 

1523 

1478 
1578 



new features in the distribution of bright sunshine become evident ; and it 
will be seen that the bine skies of the South-western counties may be due 
quite as much to their proximity to the sea as to their more Southern 
position. 

Speaking broadly, in all parts of the United Eongdom there is more bright 
sunshine upon the coast than there is inland. I am not aware that this has 
been noticed hitherto. This feature becomes more evident when, instead 
of taking the means of the 10 districts of the Meteorological Office, as 
in Figs. 1 and 2, similar maps are constructed from the returns of the 
separate stations. 

This has been done in constructing Figs. 8 and 4 from Table 11., which 
table sums the sunshine returns for 1882 into quarterly periods. Some small 
interpolations have been made in the records for a few stations for which 
returns had not been published for the fall 52 weeks of 1882. 

The diagrams for winter and summer both show the effect of proximity to 
the sea. That for the summer six months exhibits, I think, some rather un- 
expected features in the distribution of bright sunshine, especially the great 
amount of sunshine on the Eastern coast as compared with places on the 
Western coasts in the same latitude. 

The East of Norfolk and Suffolk compare very favourably with the West 
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of Pembroke and West of Cornwall. In fact Geldeston, on ibe borders of 
Norfolk and Suffolk, is conepicnons as having had the greatest namber of 
hours of bright STmshine in 1882, both for the winter and snznmer siz 
months. It must also be noted that the summer line of 1,200 hourfl of 
sunshine surrounds and isolates the Isle of Man in the same way that the 
line of 1,000 hours of sunshine isolates the London district. 

The high position of the East coast as regards sunshine will no donbt be 
connected with the known small rainfall of the counties of Kent, Essex, 
Suffolk, and Norfolk. 

The low position of Glasgow and also of London, as respects snnflhine, 
is attributed to the prevalence in both places of smoke and dense fogs. 



DISCUSSION. 

Mr. Symons remarked that the Rev. F. W. Stow' had arrived at mnch the 
same conclusion as regards the part of the British Isles where the sun was 
moat powerful ; but that result was founded on observations of the black-bulb 
thermometer. He also drew attention to the difference between the amounts 
of sunshine recorded at G-eldeston and Hillington, both of which were in Norfolk, 
and at no great distance apart. 

Mr. Gaster mentioned that it would be unwise to accept, as final, results based 
on the records of the past three years, in which there had be«i practically do 
summer weather. 

Mr. Dymond believed that some of the differences in the amounts of sun- 
shine recorded at places not veir far apart were due to the way in which the 
burning of the card was measurea by the observer. In particular, on cloudy 
days with frequent gleams of sunshine the measurement of the whole diameters 
of the spots produced would show an amount of sunshine greatly in excess of its 
real duration. On such diiiys the sun would frequently in a few seconds burn 
a spot ^ in. or more in cLameter, the measurement of which would show ten 
or fifteen minutes of time. Care should be taken to measure only the move- 
ment of the centre of the spot. 

Mr. Lecky remarked that he had tabulated the sunshine records taken at 
Aspley Guise, Bedfordshire, for the years 1881 and 1882, and fi*om these it 
appeared that the spring or both years was very sunny, while the summer of 
1882 was remarkable for its broken sunshine, being a bad ripening year for 
fruit. 

Mr. Curtis, referring to a remark by Mr. Dymond, said that the same method 
of tabulation was pursued both at Hillington and Geldeston, and therefore any 
comparative results would be unaffected by such an error in tabulation as he had 
mentioned. 

Mr. Whipple referred to, and gave extracts fi-om, a short article by himself 
which appeared in the PJtotographic Year Book for 1883, on the subject of 
sunshine records* He also remarked that the local differences in the records of 
sunshine might be due, in some cases, to want of proper f ocussins of the sphere, 
as when the glass ball was out of focus the sun's image would cover a larger 
space of the card, and so cause more sunshine to be registered. 

1 Qumrtmrlff Journal, Vol. II. p. S05. 
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Note ok Wind, Cloudiness, and Halos, By E. T. Dowson, F.M.S, 

[Bead April 18th, 1883.] 

The mnd and oloud results given in the following table and in the diagrams 
are deriyed from my observations at 9 a.m. and 9 p.m. at Geldeston, Norfolk, 
daring three years (July 1879 to Jnne 1882), and it has been suggested to me 
that they might be worth bringing before the Society. 

The amount of cloud was estimated on a scale to 10, rejecting that portion 
of the sky from the horizon to half-way to the zenith. No anemometer was 
nsedy and the force is simply that of the Beaufort scale. The three years 
were all worked up together, and the totals divided by the number of observa- 
tions to eight points, throwing the numbers due to the intermediate points 
alternately backwards and forwards. The position of the station is about 
40 feet above the sea-level, and about half-way up the hill forming the 
North side of the valley of the river Waveney, which runs here through flat 
marshes }-mile wide, and but little above the level of the sea. 

Diagram I. gives the amount of cloud with the different winds at 9 a.m. 
and 9 p.m., and also for the summer and winter half-years ; and the curves 
show the decided excess of cloud at 9 a.m. over 9 p.m., except in the case of 
South-east winds ; the maximum occurring with South winds at 9 a.m., and 
with South-east winds at 9 p.m. ; the minimuTn of cloud with East winds at 
9 a.m., and at 9 p.m. with Calms. Comparing the winter (October to March), 
and summer (April to September), half year, it will be observed that the 
former curve is traced above the latter except with North-west winds ; the 
iPftymgni amount of cloud is with South-east winds in winter, being 1*4 
greater than with South-east in summer, in which the Tm^Tim^m ig ^th 
North winds. The minima occur with Calms in both seasons. The mean 
curve shows that the Tnaximum of cloud is visible with South-east winds and 
the n>ini">"m with Calms, the West and East points being about equal. It 
is interesting to note how the mean curve for South and South-west winds is 
influenced by the winter curve, whilst the Northerly (North-west to North- 
east) portions of the curve are more especially affected by the summer one. 

Diagram IE. represents the force of winds under divisions similar to those 
described above. The 9 a.m. curve always runs somewhat above the 9 p.m., 
and daring the winter half-year the force considerably exceeds the summer 
record, except for North and North-east winds. The mean curve exhibits 
two maxima, &at for East corresponds with one of the minima of cloud, and 
that for South-west indicates, though not exactly, a somewhat similar 
relation. The TYiinimnTn force appears to be with South-east winds, and 
thus precisely accords with the position of maximum cloud. 

Diagram in. is added to give the frequency of the winds, and more 
especially the number of observations on which the results are based. 

Diagram IV. shows the curves with reference to the occurrence of solar 
and lunar halos with the various winds. The number of halos introduced is 
185, the result of observations during 1881-2. It will bo observed tbftt 
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there is for West winds a marked correspondence with the wind frequency 
curve for 1881-2, showing that a larger number of halos is recorded with 
these winds on account of their prevalence. On the other hand, if we take 
th« number of halos noted with each wind, and calculate the proportion to 
the frequency of each wind, we cannot fail to notice the decided preponderance 
of halos with South-east winds. So far as these results go, it appears that 
at Geldeston the South-east wind is the most cloud-bearing, the lightest in 
force, the least frequent (hence needing a much longer series than this note 
represents), and is accompanied by the largest number of halos in proportion 
to its frequency. I regret that I have not been able to work out results from 
similar observations made in various parts of the country. The figures 
from which the curves are derived are given in the following table : — 
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TABLE showing the Force and Frequency of Winds, and the Amount of Cloud and 
Number of Halos with each Wmd at Geldesion, during 1879-82. 



Force of Wind 

and Amount 

of Cloud. 



• ■ • • • • 



•••••• 



9 a.m. 
9 p.m. 
April to Sept. 
Oct. to March 
Mean • • • , 



N. 



o 



2-1 
2*0 

1-8 
1*9 



Q 



7-6 
6-6 

71 
74 
7-1 



NE. 



i 

1^ 



2'3 

1-9 
2-3 
1-9 

2*1 



I 



I 



E. 



71 

5-8 
61 

67 
6-4 



& 



27 

2'Z 
2'2 
2*6 
2*4 



^ 



o 

I 



61 

55 

53 

63 

5-8 



SE. 



I 



1-9 

17 
1-4 

2*2 

1-8 







a 

o 

I 



7"S 
7-8 
6*9 

8-3 
7-6 



S. 



I 



2*3 
2*1 

2-6 

2*2 






O 

I 

o 

4 



sw. 



81 

6'2 

67 

7-8 
72 



1^ 



O 



O 



w. 



27 

2*6 

24 

2*9 

27 



4 



7-6| 

6*2 

6-8 

7'i 
6-9 



P^ 



24 

2*2 
2*2 
24 
2*3 



O 

5 



NW. 



o 
Q 



6*2 

50 

55 
5-8 



§ 

1^ 



2-1 

1-9 
1*9 

2'I 






57 20 



§ 



1 
4 



o 



6*9 
50 
6-4 

59 

6*2 



o 

4 



67 

4*1 

4*4 
5-6 

50 



I 

O 

i 

1^ 



S 



2*2 

1-9 

2'0 
2*2 
2'I 



1 

o 



I 



s 



71 

5-8 
61 
6-8 
6-4 



Frequency of Winds. 



9 a.m. •••• 

9 pjn •••#•••••• 

Total 

April to September .... 
October to March .... 

Halos and Wind, 
z88x-2. 

Frequency of Winds . . 
Soliur and Lunar Halos 

obseryed 

Peraentage on Fre- 

quency of Winds .... 



N. 


NB. 


E. 


SE. 


S. 


sw. 


W. 


NW. 


88 

80 

168 

Z06 

6z 


Z07 
Z36 

243 

135 
Z09 


"5 
133 
248 

135 
"3 


54 

52 

Z06 

53 
53 


96 

88 

Z84 

Z06 

79 


209 
Z96 
405 
X96 
208 


245 

203 

448 
Z82 
266 


zz6 

84 
200 

93 
Z07 


zio 


zz6 


Z64 


73 


z62 


258 


288 


zzo 


7 


9 


13 


13 


z8 


24 


31 


6 


6-4 


79 


7*9 


Z7-8 


ZZ'Z 


93 


zo-8 


5*5 



Calm. 
65 

Z22 
Z87 

91 
96 



Z76 

4 
23 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

March 2l8t, 1883. 

Ordinary Meeting. 

John Knox Laughton, M.A., P.R.A.S., P.R.G.S., President, in the Chair, 

Thomas Gustav Hawley, Park Hill, Kenilworth ; 

Sir C. William Siemens, D.C.L., LL.D., F.R.S., M.InstC.E., 12 Queen 
Anne's Gate, S.W. ; 

CoRNEFiius Walpobd, P. I. A., P.S.S., Belsize Park Gardens, N.W. ; and 

Col. Henby Grant Young, Myrtle Villas, Malvern Wells ; 
were balloted for and duly elected Pellows of the Society. 

Dr. Wladimir Eoppen, Deutsche Seewarte, Hamburg, was balloted for and 
duly elected an Honorary Member of the Society. 

The following Papers were read, viz. : — 

** Note on a March to the Hills op Beloochistan in North West 
India in the Months op May to August 1859, with Remarks on the 
Simoom, and on Dust Storms." By Henry Cook, M.D., F.R.G.S., F.M.S. 
(p. 137.) 
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" Observations of the Solar Halo with Parhelia seen at the Rad- 
CLiFPE Observatory, Oxford, March 16th, 1883." By W. H. Robinson. 
(See Meteorological Record^ Vol. III. p. 7.) 

After the reading of these Papers, the meeting was adjoumed in order to 
allow the Fellows an opportunity of examining the following instruments which 
had heen sent in for exhibition, viz. : — 

FOURTH ANNUAL EXHIBITION OP INSTRUMENTS. 

Instruments used by Db. Livingstone and other Explorers. 

1. InBtnunente used by Br. Livingstone during his last journey. Sextant 

by John Dalton, Hartlepool. Two Aneroid Barometers (Casella, 423 
and 450). Prismatic Compass, by Cary. 

Rthihitedby Thekoyal Gsooraphical Society. 

2. Two Aneroids used by Commander Cameron during his journey across 

Africa. (Gary 236, and Casella 595.) 

Exhibited by The Royal Geographical Society. 

3. Aneroid used by Ideut Orandy, B.N., in the Congo Region (Gary 242). 

This instrument has continued in good order since it was supplied to 
Lieut. Grandy in 1872. 

Exhibited by The Royal Geographical Society. 

4. Aneroid used by Mr. Keith Johnston, and afterwards by Mr. 

Joseph Thompson, in their explorations in East Central Africa. (Cary 
103) Exhibited by The Royal Geographical Society. 

Note. — The above instruments, Nos. 1, 2, Si, and 4, have not been repaired, and 
are shown as returned to the Royal Geographical Society. 

6. Mayimnm and Hlnimnm Thermometers used in Sir J. 0. Boss's 
Antarctic Expedition 1839^3 (Adle, Liverpool 50 

Exhibited by J. J. HiCKS, F.M.S. 

6. Deep'Sea Thermometer^ used in Sir J. C. Boss's Antarctie Expedition. 

(Pastorelli i). Exhibited by The Meteorological Council. 

7. Herschers Aotinometer, used in Sir J. 0. Boss's Antarctic Bxpe* 

dition« Exhibited by The Meteorological Coumciu 

8. Hydrometer, Gravimeter (Newman 0-70), need in Sir J. C. Boss's 

Antarctic Expedition. 

Exhibited by The Meteorological Council. 

9. Siphon Barometer, by Newman, believed to have been nsed hy Sir E. 

Sabine in his Arctic Voyafire^ 1827. It is a siphon of 0-25 in. diameter, 
mounted in a compact wooaen case ; the scale is divided on brass, and 
it is provided with a slow motion screw for setting the vernier. 

Exhibited by The Kew Ck>HMiTTEE. 

10. Spirit Thermometer, by Pastorelli, believed to have been nsed in Sir B. 

OoUinson's Arctic Expedition^ 1850-55, contrasting the diaker*s scale 
with the true scale at low temperatures. It has a box wood scale. A 

Eaper scale pasted over the wood differs from the original graduations 
y about 30® at — 100°. On recent verification at Kew, the reading in 
freezing mercurv, instead of being — 37^*9, was found to be on the 
paper scale, — 39°'5, and on the maker's scale — 58°. 

Exhibited by The Eew Committee. 

11. Fortin Barometer (Adie, 655). used by Palliser in the British North 

American Boundary Expedition in 1857, with tripod and case. This 

instrument has since been repaired and emplovea in comparisons of 
Standard Barometers at Eew, Greenwich, Oxford and elsewhere. It is 
an ordinary Fortin, with Adie's glass plunger cistern, tube 0*4 in. borei 
graduated, down to 12 ins. Its tripod consists ot three brass rods 
screwed into a gimball frame which supports the barometer near its 
centre. Exhibited by THE Kew Committeb. 
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12. HypBometrical Thermometer used by Sir Samuel Baker in Africa 

in 1862. An ordinaiT Boiling Point Thermometer, 5^ ins. long 
graduated from 175^ to 215°, divided to 0°'5, packed for carriage in a 
brass tube, lined with india rabber. Exhibited by The Kew Committee. 

13. Siphon Barometer used by Capt J. P. Basevi, B.E.| in the high lands 

of Thibet^ 1873. It consists of a siphon tube tied to a paper-on-wood 

scale, divided by hand into tenths of inches, the whole being enclosed 
with cotton packing in a large split bamboo. The following label is 
pasted on the outside : — *^ This barometer, designed by Captain J. P. 
^asevi, R.E., was used by him in the high table lands of Thibet : it 
was afterwards returned to Dehra, and was used by Captain Heaviside 
at many places in India, at Aden and Egypt, Subsequently, when set 
up at ^ew and compared, it was found to be free from error at a pres- 
sure of 30 ins. It may. therefore, I think, be deemed a good pattern 
for a travelling barometer. (Signed) W. J. Heaviside, Julv 1874." 

Exhibited by The Eew Committee. 

14. Aneroids, and other pocket apparatus, used for measuring heights, &c. 

in the Higher Alps, England and Wales. 

Exhibited by J. S. Dtason, F.R.a.S., F.M.S. 

Travellers* Equipments. 

15. InstmmentB generally earried by Travellers at the present time!-> 

Two Standard Thermometers; Hypsometrical Apparatus, and two 
Boiling Point Thermometers (complete in leather case); One Set 
Maximum and Minimum Thermometers ; Hygrometer ; Aneroid Baro^ 
meter (in leather case) ; Rain Gauge ; George's Portable Mercurial 
Barometer, with tripod stand, &c., complete. 

Exhibited by the JttoYAL Geooraphical Society. 

16. Portefs portable Travelling Case of Meteorologieal Instmments, 

consisting of Hypsometrical Apparatus, Hygrometer, Maximum and 
Minimum Thermometers, Aneroid, and a combined Prismatic Compass 
and Clinometer. Exhibited by H. Porter, F.M.S« 

17. Negretti and Zambra's Portable Set of Meteorological Instmments 

for tbe use of TravellerSi consisting of Maximum, Iftinimum, Dry and 
Wet bulb Thermometers, Aneroid, Improved Maximum Thermometer 
for hot springs. Solar and Terrestrial Radiation Thermometers, Hypso- 
metrical Apparatus, Rain Gauge, and Clinometer. The whole arranged 
in a case 14 by 10} by 4^ ins. 

Exhibited by Messrs. NsaRBTTi & Zambra. 

Hypsometers. 

18. Wollaston's original form of Qypsometrical Apparatos, with two 

Boiling Point Thermometers (in leather case). 

Exhibited, by The Royal Geographical Society. 

19. Wollaston's improved Hypsometrical ApparatnSi with two Boiling 

Point Thermometers (in leather case). 

Exhibited by The Royal Geographical Society. 

20. Hypsometrioal Apparatus fitted to Bull's Eye Lantern. Two forms of 

this instrument are shown, one with the place for the Thermometer at 
the side, the other on the top. 

Exhibited by The Royal Geographical Society. 

21. WelA's modlfloation of Regnault's Boiling Point Apparatus, designed 

for travellers* use, and exhibited at the Paris Exhibition of 1855. This 
is a double telescopic tube, Regnault's Hypsometric Apparatus, when 
closed, being 9 ins. in height, and when open 22 ins. ; the diameter of 
boiler is 4 ins. . The lamp, screened by wire gauze, is a Russian blast 
spirit lamp. Exhibited by The Kew Committee. 
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22. Casolla^ Small Hypsometer. in pocket case for travellers. 

Exhibited by L. Casella, F.ML.S. 

Barometers. 

23. Hoantain Barometer. Fortin pattern, the case forming its tripod stand. 

Exhibited by G. J. Symonb, F.R.S. 

24. Mountain Barometer, made by West, of Fleet Street, with leathern cis- 

tern, scale for capacity correction, dlyisions on strip of brass attached 
to wooden mounting, rackwork vernier reading to 0*001 in., attached 
thermometer arranged for removal so as to be also used to obtain air 
temperature. 

Exhibited by G. J. Symons, F.R.S. 

25. Mountain Barometer, made by Dollond, of St. Paul's Churchyard. 

Leathern bag and Reservoir siphon cistern with tap, making it resemble 
a Fortin, divisions^ thermometer, &c.. as in No. 23, except that vernier 
slides, besides having rackwork fine adjustment. 

Exhibited by Ot. J. Symomb, F.R.S. 

26. Newman's improved portable Mercurial Barometer. 

Exhibited by The Royal Geographical Society. 

27. Portable Mercurial Barometer, made by Troughton and Simms. 

Exhibited by The Royal Geographical Society. 

28. Oay Lussao'B Mountain Barometer. Exhibited by L. Cabella, F.M.S. 

29. Patent mercurial pocket Barometer, invented by Telford McNeill, C.E. 

In this instrument the atmospheric pressure is determined by mea8ui> 
ing the volume occupied by a demiite quantitv of air by means of 
compression. Exhibited iy L. Cabella, F.M.8. 

30. Portable Barometer, graduated on the glass tube, with a sliding vernier, 

invented by Sir Jolm Richardson, M.D., F.R.S., and used by mm in his 
expeditions in North America. 

Exhibited by THE Meteorological (Council. 

31. George's portable travelling mercurial Barometer^ with the spiral-cord 

for tilling (See Q. J. Vol. II. p. 29). Exhibited by H. Porter, P. M.S. 

32. Bogen*8 Patent Siphon Barometer, for Travellers. This barometer 

possesses the following special features :— It is so constructed that 
it can easily be put together and taken to pieces again. The exbaus- 
tion is effected by a particular manipulation, termed by the inventor 
" pumping." (See Q. J. Vol. V. p. 137). The barometer is mounted on 
a peculiarly shaped stand, which has three adjusting screws, by means 
of which the yerticality of the instrument can be ensured. 

Exhibited by W. Marriott, F.M.S. 

33. Two Aneroid Barometers for travellers. Exhibited by L. Casella, F.M.S. 

34. Field's Bngineering Aneroid Barometer, with scale of altitudes, adjust- 

able according to the temperature of the atmosphere. (See Q. «/. VoL II, 
p. 10). Exhibited by L. Casella, F.M.S. 

Thermometers. 

35. Set of Thermometers in pocket case for Alpine travellers. 

Exhibited by L. Casblla^ F.M.S. 

36. Set of ThennometerSi as expressly arranged for Livingstone's last 

African expedition. Exhibited by L. Cabella, F.M.S. 

37. Portable Dry and Wet-Bulb ThermometerSi by Gasella. Sizoi outside 

bf case 9 X 2\ X li ins. Weight lOi oz. 

Exhibited by The Hon. R. Abbbcrombt, F.M.S. 



iPltOOBfiDlNaS AT td&ElllYO^. 177 



d8. Portable Mazimnm and Hinimnm Thermometers by Casella. Bue, 

OQtside of case 10^ X 2} X 1 in. Weight 13} oz. 

Exhibited by The Hon. R. Abesgromby, F.M.S. 

39. Four Low-range ThermometerB, Pastorelli, 19 and 23 ; Newman, 16 ; 
Casella, 1524. Exhibited by The Meteobolooigal Coungil. 

iO. Extra Sensitive Straight Bulb Mercurial Thermometer for observa- 
tions in Balloons. Exhibited by The Meteoroloqigal Coungil. 

COMPASSEfl, &o. 

41. Chinese Pocket Compass. Exhibited by a. M. Whipple, B.Sc., F.M.B. 

42. Traveller's Pocket Compass and Sun-Dial. Age unknown. Made by 

Krigner, of Warsaw. Only the four cardinal points are mai'ked, and 
they have abbreviations of the Latin names, viz , SE (for Septentriona- 
Zm),ME (MeridianusY OR (OrierUalis), and OC (Occidentalis). The 
gnomon oi the dial is tormed oy a stout bristle, which throws its shadow 
on the inside of a silver circle ; this is engraved to show every ^ hour, 
from 3.30 a.m. to 8.30 p.m. The bristle is carried by this circle which 
has a very ingenious adjustment for latitude, rising and falling (by 
double cams) in accordance with an index, which can be turned to point 
on a small circle to any degree of latitude. There is also a small 
plumb-bob to level the instrument. The case is of copper, gilt 
and chased. On the bottom of it, and protected from wear by a raised 
rim, are engraved the latitudes of 43 places. 

Exhibited by Ot. J. Symons, F.R.S. 

43. Patent 8-inoh combined Altitude Instrument and Prismatic Compass, 

with Azimuth glasses. The diameters of the C!ompass Dial and Altitude 
Circle are both 2^ ins.. Prismatic Compass Dial being divided to 
half degrees and Altitude Circle in same manner, which circle has also 
a scale of rise and fall in inches per yard. 

Exhibited by MESSRS. F. Barker & Son. 

44. Patent 4-inch combined Altitude Instrument and Prismatic Compass, 

same style as No. 43, but without Azimuth glasses. 

Exhibited by MESSRS. F. Barker & SON. 

45. Patent combined Altitude Instrument and Prismatic Compass, hunter 

form. The diameter of the Compass Dial and Altitude Circle are both 

a inch. Prismatic Compass Dial being divided to degrees, and the 
titude Disc in same manner. The (Dircle has also a scale of rise and 
fall in inches per yard. 

Exhibited by MESSRS. F. Barker & Son. 

46. Pocket Hunter Prismatic Compass, with Azimuth glasses. Although 

only 2 inches diameter, this instrument possesses all the advantu;es of a 
3-inch Prismatic Compass, and can be used as an ordinary (3ompass 
without opening the cover, and as a Prismatic Compass by raising the 
cover, which carries a stout glass, on the inside of which is etched 
a line answering for the sight. 

Exhibited by MESSRS. F. Barker & Son. 

47. Bogen's Travellers* Artificial Horizon. This is a contrivance for 

combining the mercury bottle with the trough in one casting, a mica 
disc being employed as a substitute for a glass roof. The bottom of 
the trough is provided with ridges to prevent oscillation of the mercury. 

Exhibited by The Eew Comkitteb. 

48. Circular Artificial Horison. When not in use, the mercury can be shut 
off in the lower cistern. Exhibited by L. Casella, F.M.S. 

49- Casella-Galton Pocket Altazimuth. A strong, handy, and very accurate 
instrument for obtaining Altitudes, Azimuths, Compass-bearings, 
clinometric degrees and levels ; with staff. 

Exhibited by L. CaselLa, F.M.S. 
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50. Traveller's Transit Theodolitei for Alpine and Military survejing, and 
occasional Astronomical Observations, described by Lieat. Col. Strange, 
F.B.S., in the Report of the Britiek Association for 1869. 

Exhibited by L. Casella^ F.M.S. 

51. A portable Equal Altitude Instrument, of unknown age. It has dark 

f lasses for viewing the sun, a rough net-work of cross wires in the 
eld of view, and extremely delicate adjustments for ensaring the peiv 
pendicularity of its axis ; it is provided with a quadrant for indicating 
altitudes, but the divisions are very rude. The oak case in which it 
travels is evidently of great age. Exhibited by Qt, J. Stmons, F.B.S. 

Miscellaneous. 

52. Small Rain Gauge (Livingstone pattern), a portable form of instrument 

for Travellers. Exhibited by L. Casella, F.M.S. 

53. Sir W. Thomson's Portable Eleotrometer. First model. This is the 

instrument used by Sir W. Thomson, F.R.S., with a burning match col- 
lector, and described in Nichols's Eneyclopmdia and in the British Asso- 
ciation Report 1859, Sections, p. 27. Exhibited by The Kew Committee. 

54. Sir W. Thomson's Portable Electrometer. Improved Model. This 

instrument, described in the British Association Report for 1867, 
measures the Electrical potential of the Air by means of the degree oi 
repulsion exerted against each other by two charged discs. The elec- 
tricity is collected by a burning match. 

Exhibited by The Kew CoMMrrrBE. 

55. Sir Snow Harris's Anemometer for elongating the indications given by 

the Lind's instrument. Exhibited by L. Casella, F.M.B. 

56. Portable Dip Circle. This was formerly the property of Sir George 

Schuckburgh, F.R.S., it has a 3^ inch needle, and the divisions on silver 
are very fine, beine each 15' (about 135 divisions to an inch). It is believed 
to have been divided by Ramsden, but bears no name. 

Exhibited by Qt, J. Symohs, P.R.S. 

57. aoold0n*Casella*S Dip Circle. Exhibited by L. Casella, F.M.S. 

58. Travelling Photographic Apparatus^ with Hare's Camera with Cadett*8 

pneumatic shutter tor rapid exposure. Exhibited by W. F. Donkin. 

59. A mode of bracing a Drawing Board on to the top of a Tripod^ thereby 

forming a firm stand for a Camera Lucida, or for a Photographic Camera. 
There are six light steel ties and one strut, fitted with a right and left 
hand screw, which acts on all the ties simultaneously. 

Exhibited by R. J. Legky, F.M.3. 

60. Pressure boards and^ apparatus used in experiments on Distribution of 

Wind Pressure on Flat Surfaces perpendicularly exposed to the Wind. 

Exhibited iy R. H. Curtis, F.M.S. 

New Instruhbnts ob kot Exhibited before. 

61. Aneroid Barogn^aph^ by Richard fr^res, P^ris. This instrument gires a 

continuous trace for 7 days. Size^ outside case only U X 6 X 5^ ins. 
Weight 7 lbs. Exhibited by The Hon. R. Abercromby, F.M.S. 

62. OrinDB'S Thermograph for continuous registration of temperature. 

^^ ' Exhibited by L. Casella, FM.B. 

63. Klinkerfties's patent Weather Indicator. 

Exhibited by Messrs. Biernatzki & Co. 

64. KUnkerftaes's patent TTniversal Hygrometer^ for indicating simnlu* 

- neously the percentage of atmospheric moisture and the dew-point. 

Exhibited by Messrs^ Bierkatzki A Co. 
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65. Klmkerflies's patent '' Avertissetir " for predicting White Frost, Thunder- 

storm, Hail, and Wind. Exhilnied hy Messrs. Biermatzki & Go. 

66. Dines's Dew Point Hygrometeri with latest improvements. This in- 

strument can be used with water, but has been mainly designed for 
use with ether, which is stored up at the back part of the case. By 
inclining the instrument forward the front chamber is filled with the 
ether, and on opening the two small taps it is ready for use. After being 
used the taps are closed. Exhibited by G. Dines, F.M.S. 

67. Thirty-five Hercnrial Thermometers with a constant zero, which have 

been constructed in a special manner. To prove that the Thermometers 
were newly made, the pieces of enamel stems were sent to the Kew 
Observatory, and hall marked in March, 1881, previous to having their 
bulbs blown. They were then constructed into Thermometers, graduated, 
returned to the Observatory and tested throughout in «June, 188t. 
Subsequently, they were placed under seal by the Superintendent, and 
remained so tor over twelve months, and were again tested ; the zero 
being practically constant. Exhibited by S. G-. Denton, F.M.S. 

68. Casella-Ooolden doubly a^nstable Electrical Six's Theimometer. 

Suitable for Hospital Wards, Refrigerators, Heating Apparatus, &c., 
and can be used in connection with mechanical arrangements for the 
automatic regulation of temperature or ventilation. 

Exhibited by L. Casella, F.M.S. 

69. Universal SnnsUne Recorder and San Dial, with Prof. Stokes^s 

Zodiacal frame, ajid correctly divided cards, adjustable for all latitudes, 
with a sphere of pure optical glass. Exhibited byR. J, Leckt, F.M.S. 

70. Improved Transit Instrument^ with 13-inch telescope and l^inch aper^ 

ture, with Tables for the same. This instrument has been designed for 
popular use, and for the special purpose of obtaining true time. 

Exhibited by J. Latimes Clark, M.InBt.C.E., F.M.S. 

71. Dial for referring Clock-stars Bight Ascension to mean time, designed 

by G. M. Whipple, F.M.S. Exhibited by the Kbw Committee. 

Drawings, Models, <S:c. 

72. life siae portrait of the late John Lee, LLD., F.B.8., one of the 

founders of the Meteorological Society, and President 1855-6. 

Exhibited by R. Inwards, F.M.S. 

73. Fnll size drawing of an Atmospheric Vapour Meter. 

Exhibited by G. Dines, F.M.S. 

74. Studies of typical Clouds in Monochrome, made by Mr. pyaaon in 

1882. Exhibited by J. S. Dyason, F.R.G.a, F.M.S. 

75. A series of coloured sketches of Clouds depicting varioas phases of the 
weather drawn in the North-west of London, by Mr. Dyason, during 
the years 1882-83. 

Exhibited by J. S. Dyason, F.R.G.S., F.M,S. 

76. Copy of a year's Sunshine Records as obtained at Aspley Goise^ 

Bedfordshire, by Mr. E. E. Dymond, F.M.S. 

Exhibited by R. J. Lbcky, F.M.S. 

77. * The Shores of the Polar Sea, by Dr. Moss." 

Exhibited by J, E. Laughton, Pbes.M.S. 

78. Cartoon of a Vessel designed for automatically compressing and 

storing Air by means of the waves of the sea, and for the genera- 
tion of Electricity by means of this compressed air. The inventor 
considers that the vessel can be used as a telegraph ship, and is capable 
of being moored in 1000 fathoms of water, and connected with the 
shore at any distance with an electric telegraph cable. 

Exhibited by C. W. Hasdino, A8soc.M.InBt.C.£. 
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April 18th, 1883. 

John Knox Lauqhton, M.A., P.R.A.S., F.R.G.S., President, in the Chair. 

Thomas Gilbert Bowick, Stafford Lodge, Bedford ; 

Edward Clifton, F.R.G.S., F.R.H.S., Clifton House School, St. Neot's ; 

Henry Culley, Cossev Mills, Norwich ; 

William Dobergk, rh.D., M.R.I.A., Director of the Observatory, Hong 

Kong; 
Alfred Naylor Pearson, A.I.C., F.C.S., Meteorological Office, Colaba, 

Bombay ; 
Henry Robinson, M.Inst.CE., 7 Westminster Chambers, S.W. ; and 
John Edward Worth, Assoc. M.In8t.C.E., Burslem, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

*' On Cirrus and Cirro-cumulus." By the Hon. F. A. Rollo Russell, 
M.A.,F.M.S. (p. 147.) 

" Notes on Waterspouts ; their Occurrence and Formation." By 
George Attwood, Assoc.M.Inst.C.E., P.G.S. (p. 169.) 

*' Record of Bright Sunshine,** By W. W. Rundell, F.M.S. (p. 166.) 

" Note on Wind, Cloudiness, and Halos.'* By E. T. Dowson, F.M.S. 
(p. 171.) 

« Note on Results derived prom a * Redier * Barograph.** By E. T. 
Dowson, F.M.S. 

At the Meeting of the Society on the 21st of April, 1875, Mr. Symons, F.R.S. 
described the Barograph by Redier of Paris,' but I believe that no results from 
one of these instruments have yet been made public in this country. A " Redier" 
Barograph was tested for me at Eew, in February 1882, and its curves were 
found to correspond very closel]^ with those of the photographic Barograph, and 
since it has been at Geldeston it has more than borne out the good character 
which it received from Mr. Whipple. Such being the case, I am led to hope that 
some results may be of interest. 

The pressure scale of my instrument gives 4 ins. for each of the 3 barometric 
ins., and the time scale, in accordance with that of the Meteorological Office 
Barographs, is 8*75 ins. for twenty-four hours. The papers are renewed between 

8 a.m. and 9 a.m. on every third day, when the clocks are wound-up, and the 
pencil is then set to the reading of the standard barometer corrected for tern- 
perature and altitude : and the curves, therefore, run accordingly. No correc- 
tion has been applied to the curves themselves except for any error in the actual 
setting of the pencil at the commencement. 

In most curves the extreme variation, from the greatest plus to the greatest 
nitnu^ error, had not exceeded '02 in. or *025 in. and occasionally it had been less 
than this, while on the other hand it has sometimes amounted to about -03 in. 
As a rule the pencil tends to run too low with a rising, and too high with a 
falling barometer. These errors are found, however, on the mean nearly to 
cancel one another, and a comparison between the means of the 9 a.m. and 9 
p.m. readings of the standard barometer and the means of the curves at the 
corresponding hours shows that in no month has the difference at these hours 
reached *005 in., and that the mean error of the ten months at both 9 a.m. and 

9 p.m. is — *002 in. ; only on one occasion did any of the clocks stop, and 
throughout the whole series merely two hourly readings have been interpolated. 

On comparing the hourly "differences from the mean" it is interesting to 
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TABLE Bhowing results of Hourly Headings deriTed from a Bedier Borogrftph 

at Geldeston, 



1882. 



March . 
April ... 
May • • • 
June ..• 
July . . . 
Angnst . 
September 
Ootober . . 
Noyember 
December 



Means 



I 
a.m. 



a 
a.m. 



In. 
29*961 
29*765 
30*048 
29*871 
29*848 
29*882 
29*853 
29*830 
29-625 
29*640 



29*832 



Diff . from 
Mean 



—•003 



In, 

29959 
29-765 
30*044 
29*864 
29*844 

a9'875 
29*848 

29*832 

29-622 

29*641 



3 
ajn. 



In. 

29-952 
29*763 
30*040 
29*863 
29*841 
29-868 
29*841 
29*826 
29-615 
29-641 



29*829 



— -006 



29-825 



-•010 



4 
a.m. 



In. 
29*948 
29*761 
30-038 
29*862 
29*841 
29-866 
29*836 
29*827 
29*609 
29*639 



29*823 



— -012 



5 

a.m. 



In. 
29*949 
29*765 
30*043 
29-865 
29*846 
29-865 
29*836 
29*827 
29*609 
29*635 



29*824 



— -on 



6 
ajn. 



In. 
29-950 
29*770 
30*046 
29868 
29-851 
29-867 
29*838 
29*826 
29-613 
29*632 



29*826 



— -009 



7 
a.m. 



In. 

29-955 
29-776 

30-049 

29-871 

29*857 

29*867 

29*840 

29'83i 
29*620 

29*633 



29*830 



8 
a.m. 



In. 
29*963 
29*780 
30*056 
29*874 
29*862 
29*869 
29*842 
29*833 
29634 
29*639 



29*835 



— -005 



-000 



9 
a.m. 



In. 

29-969 
29*785 
30-058 
29*880 
29*862 
29*873 
29*844 
29-837 
29-646 
29*649 



29*840 



+•005 



zo 
a.m. 



In. 
29-976 
29*791 
30-057 
29*882 
29*862 
29*873 
29-845 
29*840 
29*651 
29*655 



29-843 



•4--008 



1882. 


zz 




a.m. 




Tn. 


March •• 


29.979 


April .... 


29*791 


May .... 


30*055 


Jnne .... 


29*885 


July .... 


29-862 


Angnst •. 


29-873 


September 


29-844 


Ootober . . 


29-835 


November 


29-656 


December 


29-654 



Means •• 



Diff. from 
Mean 



1 



»9"843 



+*oo8 



Noon. 


I 

p.m. 


In. 
29*976 
29*788 
30*052 
29*885 
29-861 
29-874 
29-843 
29*828 
29*653 
29*650 


In. 

29*972 
29*786 
30*048 
29*882 
29*857 
29*873 
29*842 
29*820 
29*650 
29*641 


29*84Z 


29*837 


+•006 


-|-*002 



2 

pjn. 



In. 

29*965 
29*781 
30*047 
29*882 
29*853 
29*872 
29-841 
29*813 
29*646 
29*637 



3 
p.m. 



In. 
29*961 
29*776 
30*046 
29*878 
29*850 
29*869 
29*839 
29*812 
29*649 
29*639 



29-834 



— *ooi 



29*832 



4 
p.m. 



In. 

29*958 

29771 
30*045 

29*876 

29-845 
29*869 

29*839 

29*815 

29*650 

29-641 



29*831 



—'003 



— -004 



5 
p.m. 



6 
p.m. 



In. 

29*959 
29766 

30*047 

29*873 

29*841 

29*869 

29*842 

29-819 

29*652 

29*641 



In. 
.29*965 
29-766 
30*049 
29*872 
29*842 
29*871 
29*845 
29-827 
29-650 
29-642 



29*831 



— -004 



29*833 



— '002 



7 
pjn. 



In. 
29-974 
29*767 
30*053 
29*872 
29-845 
29*873 
29*852 
29*831 
29*647 
29*645 



29*836 



4-*ooz 



8 
p.m. 



In. 

29-978 
29*771 
30*061 
29-872 
29*848 
29-880 
29-858 

29*833 
29.644 

29-646 



29*839 



+•004 



1882. 



March 

April •• 

May 

Juie 

Jqiy 

Angnst 

September . . . . 

October 

November . . . 
December . . . . 



Means 



Diff. from Mean 



9 
p.m. 



In. 
29-982 

29*772 
30*069 
29-878 
29*853 
29*882 
29*858 
29-836 
29-639 
29*646 



10 
p.m. 



In. 

29.983 
29*769 
30-070 
29-875 
29*857 
29-882 

29*859 
29*836 

29-637 

29*646 



11 

p.m. 



29*842 



4-'oo7 



29*841 



'4''oo6 



In. 
29*985 
29*768 
30*070 
29*870 
29-857 
29*879 
29*856 
29-836 
29*636 
29*642 



Mid- 
night. 



In. 
29-984 
29*768 
30*070 
29-867 
29*855 
29*877 
29854 
29-836 
29-632 
29-638 



Mean. 



29*840 



•4-'oos 



29-838 



+-003 



In. 
29*967 
29-773 
30*053 
29*874 
29*852 
29-873 
29*846 
29-829 
29*637 
29*642 



Max. 



Min. 



29*835 



In. 

30*620 
30*410 
30*480 
30*360 
30*470 
30-265 

30*395 
30-510 

30*090 
30*335 



Difference 

from Mean of 

Standard. 



9 
a.m. 



In. 

28*820 
28-950 
29*320 
29.350 
29*315 
29*120 
29*200 
28*740 
29*065 

28-955 



In. 

-000 

— -003 

-|--002 
— *OOI 
•000 
— -002 
— -003 
— -005 
— -004 
— -003 



9 
p.m. 



— -002 



In. 
+•001 
— -001 
— -001 
— -002 
— -003 
— -004 
— -003 
— -004 
—•002 

— -002 



— -002 
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observe that at this station (nine miles fsom the sea) the minimum in the mom* 
ing is deoidedlr more pronounced than that in the afternoon. 

SInoe each three day curve, when complete, only requires the application of a 
correction for the pencil error above mentioned (any correction for the variations 
in the temperature of the mercurial column in tms case being veiy small, and 
like that for the effect of humidity on the cord, unknown), the hourly readings 
are rapidly tabidated. This is effected by means of a ^ass scale graduated to 
*01 in., <uid the readings are taken to the nearest *01 in. except in oases where 
the trace runs exactly intermediate, such as 29*945 in., which is entered as 
{9-945 in. 

On the system above described the results given in the foregoing table Cp* 1^1) 
were obtained. 



Mr. Whipple remarked that a good deal of the accuracy of this, and aeyeral 
other mechanical barographs, depended upon the exactness with which the 
registration papers were ruled, cut, and fitted to the instrument. 

Mr. Stbachan considered that the one great fault of self-recording instm* 
ments was the badness of the clocks. 

Dr. Tbipe said that he had sometimes found the pencils attached to self, 
recording instruments a source of error, as they often pierced and stuck in the 
paper and stopped the whole apparatus. 

Mr. Symons had used a Redier Barograph with thorough satisfaction for 6 or 7 
▼ears, and had never experienced any difficulty with the pencil. As tiie maker 
nappened to be a clockmaker rather than an optician, the (uock had kept in good 
order. He thought that opticians would act more wisely by buying their driving 
clocks from clockmakers of high standing, than by allowmg their own men to 
make them, aud quoted some facts in support of tnis contention. 

Mr. LsGKT referred to a pencil such as those used by Messrs. Tinsley 
Brothers, in which glycerine in distilled water mixed with some aniline dye was 
used, the point of Qie capillaiy glass tube being made round and smooth in a 
gas flame so as to travel over the paper almost without friction, the fluid used 
never becoming dry in the point of the pen. 

Mr. Curtis saia he could testify to the great care Mr. Dowson had taken to 
get his barograph forms accurately drawn and printed. He thought the veiy 
satisfactory result Mr. Dowson had obtained, as snown by liis remanLably small 
residual error, was largely due to the interest he took in everything connected 
with the working of the instrument. Eeferring to the siphon pen mentioned by 
Mr. Lecky, he said he had used such pens a good deal, and nad always found 
them most satisfactory ; they were extremely light, produced a fine trace, wete 
very reliable, and worked with scarcely any motion whatever. 

Mr. DowBOM, who was unable to be present at the meeting, in a note to the 
Secretary stated that the accuracy of the Barograph results in no way depended 
on the exactness of the cutting of the papers, inasmuch as the edges were not 
used as a guide for the purpose of winding the papers truly on the cylinder. 
The plan adopted was to nx tlie pencil on the central, or 29*50 in. line, and then 
to wind the cylinder while holding the paper by the hand, so that the pencfl 
followed that line all the way down the form ; and with care no error ezceedinff 
-002 in. on either side of the line would occur. The pencil used was a '< Solid 
Ink Pencil," and it worked well and easily. 

" The Cold Weather op March 1883." By William Marriott, F,M.S« 
(See Meteorological Record^ Vol. III. p. 4.) 
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CORRESPONDENCE AND NOTES. 
The Meteokology of Cypbus. 

Db. F. W. Barry, the late Sanitary Commiaaioner for the Government of 
Cyprus, in his Annual Reports for 1880 and 1881, gives the results from a ftw 
meteorological stations which he had organised in the Island. The only 
previous observations were those taken at Lamaca for 1867-71, by Mr. T. B» 
Sandwith, H.M. Yice-Consul for Cyprus, and the records of which are published 
in the Journal of the Scottish Meteorological Society, Dr. Barry has organised 
five stations, viz. Nikosia, Famagusta, Lamaca, Pa^ho and Kyrenia ; the instru* 
ments being supplied by the Meteorological Council. 

Nikosia, owing to its inland position, has the highest mean temperature and 
also the greatest range, having a mean temperature of 67°, a mean range of 
26°-5y and an absolute range oi 82°'5. Lamaca has a mean temperature of 
67^'7, a mean daily range of 25^*5, and an absolute range of 72^. Papho has a 
mean temperature of 6T°'2, a mean range of 15^'4, and an absolute range of 68°. 
The highest recorded temperature in the shade occurred at Nikosia on the 27tli 
August, when 111^ was registered. The lowest temperature was recorded at 
the same place on the 1 7th Febmary, when the thermometer fell to 28°*5. 

The accompanying Table gives the absolute and mean maximum and minimum 
temperature at Lamaca for 1867-71 and 1881 ; and also the rainfaJl for 1881 :->- 



Month. 



1867-71. 



Temperature. 



January 
February 
March . 
April ... 
May ... 
June ... 
July . . . 
August . 
September 
October . . 
November 
December 



Year.... 



I • 



67*1 
70*3 
730 

705 

89-3 
105*0 

943 
96*0 

go'O 

786 

8r8 

635 






1050 



o 

38-5 

36-1 

407 

41-2 

567 

• . 

65-0 
68-5 
65*0 
47-0 
41*0 
40-5 



361 



o 
28*6 

34*2 
323 
293 

32-6 

. . 
29*3 

275 
25*0 

3 1 '6 

40-8 

230 



s 






68*9 



623 
6o*o 
66-4 
69*6 

794 
90*6 

897 

893 
856 

80-4 

696 

60-4 






75*3 



o 

43*4 
41*8 

488 

497 
627 

• • 

71*1 

733 
69-2 

54*4 
520 

484 



55*9 



S 



52' 

50- 
57-6 
596 
71-1 

• • 

80-4 
8i*3 

77*4 
67- 

6o'8 
54'4 



65-^ 



z88z. 



Temperature. 



'6 8 

1=^ 



o 

76-0 

70-5 

76*0 

858 

88-2 

97*5 

950 
107*0 

lOI'O 

•5 

lOO'O 

76*0 






4103 



37'o 

350 
36*0 

40*0 

44-0 

. * 

6i'0 
6o'0 
540 

53^ 
450 

370 



107*0 1 35'o 



& 



o 

390 

35'5 



i9 



o 
69*0 

659 



400 66*8 

45'8 751 
44*2 83-1 
. . 867 
340I 899 
47-0 958 



470 

505 

55*o 
39-0 

72*0 



9i'i 
90*0 
801 

72-4 



4§ 



805 



•5 
46-2 

44-6 

479 
532 

■ o 

729 
717 

67*2 

589 

502 
44*1 



S 



550 



5§7 
560 

557 
6i'5 

681 

• • 
8i'4 

837 

791 

74*4 
65-1 

58-2 



Rainfall. 



Total. 



In. 

2'400 

4084 
1*053 

*40o 
ro34 

o . 

'020 

* . 
•015 

i'i63 
Z'260 






677 zz'429 



9 
6 

3 

5 
2 

o 

z 
o 
o 
z 
8 
4 

39 



Rain was recorded at seven stations. The total fall registered was highest 
at Famagusta, 22-467 ins., while the lowest was recorded at the Auditor and 
Accountant General's Office at Nikosia, 9*547 ins. The total fall at Evrenia was 
18-313 ins., at Papho 16-005 ins., and at Lamaca 11-429 ins. Rain fell on the 
greatest number of days in Kyrenia, 69, and the least at Larnaca, 39. The 
greatest amount registered in one day was at Papho on January 12th, 2-60 ina. 

Dr. Barry says that there can be no doubt that the rain registered in the plaina 
represents a very small amount of that which falls in the Island, and it is to be 
hoped that in ^e next year's report it will be possible to give records of the 
rainfall at Machera, Government Mouse, Troodos and Rhizo Earpass, where gauges 
have been placed. 
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RECENT PUBLICATIONS. 

Annuaibb de la Sooi]&T:ft MiixiftoBOLoaiQUE de Fbanob. Slme Axm^. 
1888. JanTier-F^vrier. 4io. 

Contains : — Un nouveau thermomdtre destin^ k mesurer la temperature da 8ol« 
par Dr. Hamberg (2 pp.). — De Taction da froid ear lea y6g6taax pendant I'hiTer 
1879-80, par M. C. aaltet, horticultear & Troyes. Rapport de M. £. Renoa 
(2 pp.). — ^Manuel de la pr6yi8ion du temps ft Bar-le-Duc, par M. Poincar6 (9 pp.). 
— Note sor la trombe d'eaa observde a Cannes, le 27 Octobre 1882, par M, 
Reynaad (2 pp.). 

AsBOOiAZiONE Meteobologioa Italiana. Bollettino Mensualb fubbugato 

FEB OUBA dell' ObSEBVATOBIO CeNTBALE DEL BeAL CoLLBOIO OaBLO 

Albebto in Monoaliebi. Serie 11. Vol. in., Nos. 1-2, January- 
Febraary 1888. 4io. 

Contains : — ^Relazione della inondazione nella Froyincia di Rovigo caasata 
della rota deir Adige a Legnago ayvenata il 18 Septembre 1882, del Prof. D. Q. 
Federspiel (3 pp.).— Notizie suir aragano de 20 Ottobre 1882 all^Isola di Manilla 
nolle Iilippine (6 pp.). — Piogge ed Inondazioni nel Tortonese e nei Dintomi, 
del D. P. Maggi (1 p.). — Insfazioni per le osservazioni eliofotometriche, del 
Prof. F. Craven (3 pp.). 

AbTBONOUISCHE, MAOMBTISOHE UND METEOBOLOaiSOHE BEOBAOHTTmOBH AH 

DEB E. E. Stebnwabte zu Pbao Df Jahbe 1882. Aof Offentliehe 
Eosten heransgegeben von Dr. G. Gbuss. 48 Jahrgang. 80 pp. 4to. 
1888. 

In addition to the asual magnetical and meteorological resalts, this also 
contains a Table giving the monthly seasonal and yearly means of the barometer 
for the forty-three years 1840-82. 

Behh's Geogbaphisohes Jahbbuoh. Vol. IX. 8vo. 1888. 

Contains : — Bericht tiber die Fortschritte der geographischen Meteorologie, 
von Dr. J. Hann (72 pp.). This biennial report gives an account of all the 
papers that have been puDHshed on Meteorology during the two years 1880 and 

BoLETiN DA Sooiedade db Geoobaphia DE LiSBOA. 8a Sorie. No. 11. 
8vo. 1882. 

This contains a paper on the Island of Sal, one of the Cape Verd Islands (34 
pp.), which gives tables showing the results of meteorological observations 
made daily at 9 a.m. and 3 p.m. from October 1862 to March 1866. The mean 
annaal temperature is 78°'3. The maximum temperature duringthe period, 95^*4. 
occurred on October 11th, 1864, and the minimum, 64^*9, on February 10th oi 
the same year. The general direction of the wind is East-north-east. 

BoLETIN DE LA SodEDAO GeOOBAPHIOA DE MaDBID. TomO XIV. No. 4. 

April 1888. 8vo. 
Contains a paper entitled *^ Obserracion de las tempestades " (4 pp.). 

CiBL ET Tebbe. Revne Popolaire d'Astronomie, de Meteorologie ei de 
Physiqae da Globe. Vol. IV. Nos. 5-10, May-July 1888. 8vo. 

Contains : — L'Aurore bor6ale, par E. Lagrange (9 pp.). — La th^orie des 
orages et des grains, par J. Vincent (9 pp.). — ^La Saint-M6dard, par A 
Lancaster (9 pp.).— Etuae sur les courants de TEscant et de la Durme, par 
A. Lancaster (10 pp.). 

HoLiDAT NuMBEB OF THE LoNDON Medical Reoobd. July 16ih| 1888. 8vo. 
64 pp. 

This contains a great deal of information respecting some of the English and 
forei^ health-rQ8ort8| and asefol hints to travellers, Amon^ the papers ma^ 
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:— CoBtineBtel ofimatie resorts in smmiier^ by D^. H. Wtibet (4^ 




J. Nicol (7 pp.)- 

Jxaxuit Hbtbobolooioal Ubvoibs : being oeoadonal Disciiflsions and Com- 
pilations of Meteorological Data relating to Lidia and the Neighbooring 
Countries. Pablished nnder the direction of Hbnbt F. Blanvobd, 
F.B.S., Meteorologieal Reporter to the GiyYenmieni of India. YoL ZI. 
Part I. (78 pp.). 4to. 1882. 

This part contains two papers, vis. (1) Account of the Soath-west Monsoon 
Storm of the 18th to the 24th of September 1878 in the North of the Bay of 
Bengal, by John Eliot, M.A. (71 pp. and 9 plates). The extensive storms^ 
nsoaUj called cyclones, are of comparatiyely rare occorr^ce, more especially in 
the Northern half of the Bay. The smaller storms, of which the one discussed 
is a typical example, are veiy common daring the rains ; several of greater or 
less intensity occurrins each year during the months of Jane to October.— (2) 
List of Cyclones on the West coast of India and in the Arabian Sea np to the end 
of the year 1881, compiled by F. Chambers, (6 pp.). Storms are far more 
freqaent in Jane than in any other month of the year, and May, November and 
April follow each other in order of freqaency. There is no month entirely free 
from stonns. It also appears that the storms of the Arabian Sea are, on the 
whole, mnch more freqaent in the years of many son-spots than in those of 
ft w spots. 

IflBlfORnt DKLIA B. AOOADBUU DX SdBNZB, liBTTBBX XD Axit m MoDXBU;* 

YoL n. Ser. £L ; Sezione di Scienze. 4to. 1888. 

Contains a paper by Prof. D. Ragona, entitled. Andamento annnale della 
pressione atmos&riea (127' pp. and 4 plates). Tnis is an investigation into 
the annaal range of atmospheric pressare at Modena ; the observations employed 
extending from 1864 to 1881. 

Mbteobologioal Obsbbtations madb at thb Abslaedb Obbbbtatobt dubxho 
THE TEAB 1880, undor the direction of ChablbsTodd, O.M.G., F.B.A.S* 
Foolscap folio. 880 pp. 1882. 

In addition to the nsoal observations for Adelaide, this contains tables showing 
the mean pressare and temperature of the air for each month and year from 
1857 to 1880, and the rainfall from 1839 to 1880. Abstracts of meteorologicsl 
resolts are also given from thirteen stations, as well as the monthly rainfall m>m 
172 stations in varioos parts of the colony. 

Pbooeedinob of thb Botai^ Ihstitutiom op Gbbat Bbxtajh. Yol X. Part L 

No. 76. 8vo. 1888. 

Contains :^<]limate in Town and Coontiy, by Prof. E. Frankland, F.R.S. 
11 pp.). The anther observes that the chief things affecting climate are: 
«. the san ; 2, land and water— ocean and atmospheric currents ; 3, aspect- 
slope of groand, expoaare or shelter ; 4, nature of sorface ; 5, reflection from land 
and water ; 6, rain and cloads— suspended matterin theair ; 7, latitude — ^inoidence 
of solar rays, thickness of ur ; and 8, pressure or absence of aqueous vapour. 
G-enial climato is ultimately resolvable into two prime factors — sun-warmth and 
air-warmth. The amount of sun- warmth depends upon the length of and the 
quantity of suspended matter and aqueous vapour in the air. The warmth of the 
air depends upon contact with matter heated by the sun's rays, and upon the 
stoppage of radiation from the earth by aqueous vapour. 

Baimfall Tables of thb Bbitish Isles fob 1866-1880. Compiled from the 
Becords of 866 Stations, by G. J. Symoks, F.B.S. Pablished by the 
Authority of the Meteorolocpcal Council. Official, No. 47. 8vo. 1888. 
199 i^. 

This is a most valuable contribution to the GUmatologr of the British Isles. 
The Tables contain the monthly and annaal totals of raiSall for the 366 stations 
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for each of the fifteen years 1866-^, as well as the means for each five years and 
tor the whole period. The geographical position of the stations is shown by 
three maps, which also exhibit the river basins in which they are respectLvely 
situated. 

Repobt .op Obsjbvations of Injubious Insects dijbing the tkab 1882, with. 
Methods of Prevention and Bemedyj and Special Report on Wireworm. 
• By Eleanob A. Obmebod, F.M.S. 1888. 98 pp. 8vo. 

[ TJie season of 1882 was, on the whole, free from wide-spread atacks of 
insects occurring to any greatly injurious extent, with the exception of those 
of Aphides, which were the cause of serious loss, amounting to little less 
than devastation of the hop crops. The chief attacks were those of Apple 
Weevil on the apple blossom in the spring, and some bad cases of local injury 
from Daddy-longlegs grubs ; and later on the caterpillar of the Winter Moth 
did much harm to leafage. Wireworm caused much havoc in a few localities, 
but not as a general pest ; and there were also local attacks of Clover, Pea and 
Turnip Weevils, causing much loss to the respective crops; the brunt of the 
year*s attack, however, fell on the hops. 

Results of the MAaNsncAii and Meteobolooioal OBSEBVAXioiTa kadb at 
THE BoTAii Obsebvatobt, Gbeenwioh, IN THE YEAR 1881 ; Under the 
direction of Sib G. B. Aiby, E.O.B., and W. H. M. Ghbibtie, M.A.» 
F.B.S. 1888. 4to. 121pp. 

The introduction, containing a description of the buildings, instruments, 
Slc, has been completely rewritten for this volume. In addition to the nsnai 
magnetical and meteorological results, there are also tables showing the mean 
monthly reading of the barometer, dry and wet bulb thermometers, dew-point, 
and relative humidity, at every hour of the day ; the total amount of sunshine 
registered in each hour of the day in each month, the daily readings of 
thermometers at 25*6 ft., 12*8 ft., 6*4 ft , 3*2 ft. and 1 in. below the surface of the 
soil, the mean hourly velocity of the wind, and the mean hourly electrical poten* 
tial of the atmosphere in eacn month. 
< 

SOOIEDADE DE GeOOBAPHU DE LiSBOA — EZFEDI9X0 SdENIDIOA 1 SbBBA DA 

EsTBEUiA EM 1881. Sec^^ de Meteorologia. Belatorio do Sr« A. 
G. Da Silva. 77 pp. and 10 plates. 4to. 1888. 

In connection with the scientific expedition to the summit of the Serra da 
Estrella, 6070 feet above sea level, hourly meteorological observations were made 
each day from the 5th to the 19th of August, 1881. The present report contains 
« full description of the instruments, and the observations in detail. 

SmoNs's Monthlt METEOBoiioaioAL Magazinb. Vol. XVJlI. Nos. 208-210, 
May-July 1888. 8yo. 

Contains : — The Temperature of the Thames (3 pp.). — ^An Artificial Anrora 
(4 pp.). — Globe Lightning (1 pp.). — ^True Time (9 pp.). — A " Lightning Figure " 
photographed (4 pp.). 

The Nobweoian Nobth-Atlantio Expedition 1876-1878. Meteoboloot, 
by H MoHN. Folio. 150 pp. 18 woodonts, 8 plates and 1 map. 1888. 

The scheme of meteorological work for this expedition comprised hourly 
observations of the dfrection, force and velocity of the wind, the pressure, tem- 
perature and humidity of the atmosphere, the form and amount of cloud, the 
nature and amount of precipitation, the direction and state of the sea, the 
temperature of the sea- surface, and phenomena of occasional occurrence. In 
•this memofr Dr. Mohn first describes the instruments employed and the mode of 
using them, as also the reduction of the observations ; he then tabulates the 
reduced valaes, and sets forth the results deduced therefrom. In an appendix he 
gives his observations on the evaporation of sea- water. 
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Thb Quabteblt Weatheb Bbpobt 1880. Appendiees and plates. PabUshed 
by the authority of the Meteorological Oonncil. 18 pp. and 78 plates. 
4to. 1888. 

Appendix II. contains a report on experiments made at the Eew Observatory 
with thermometer screens of different patterns during 1879, 1880, and 1881, by 
G. M. Whipple. The object of these experiments was to compare the effect upon 
temperature of thermometer screens generally used in this country with that ot 
the pattern devised by Dr. H. Wild for use at the Russian stations. The results 
diow tiiat the mean daily temperature given by a thermometer in a Stevenson 
screen only differs from that indicated by a thermometer in a Wild*B screen by 
0^*1, and n'om that given by the thermogra{)h by 0°*4. The greatest differences 
between the readings of the thermometers in the different screens are found to 
exist in cidm weather and in autumn. In windy ^weather the differences are 
very smalL 

The Tbansaotionb of the South Afbioan Phzlosophzoal Sooiett. Vol. n» 
Partm. 1880-1881. 8vo. 1882. 

Dr. D. Gill, in his Presidential Address, gives an account of the present state 
of Meteorology in the colony. — Mr. J. G. Gamble also contributes a paper on 
Summer and winter Temperature in South Africa (5 pp.). 

Tbansaotionb of the Banitabt Institute of Gbeat Bbitain. Vol. IVr 
Congress at Newcastle-apon-Tyne. 1882-8. 8vo. 1888. 852 pp. 

The Address (12 pp.)^ by Dr. A. Mitchell, Chairman of the Chemistry, Meteoro- 
logy and Geolo^ Section, was intended to show that the relations of weather 
to the distribution of deaths from certain diseases has now been so definitely 
ascertained, in so far as regards this country, that no account of these diseases 
can be regarded as complete which fails to treat of those relations. The Hon. 
F. A. Roflo Russell also read a paper on " The Improvement of Climate with 
sHght Elevation " (10 pp.). 

Tbansunti della Beale Agcademia DEI LiNOEZ. Serie 8. Vol. YEE. 4to» 

Contains two papers by Paolo Busin, viz. (1^ Misura della altezze mediante il 
barometro (2 pp.) ; and (2) Sin tipi isobarici italiani (4 pp.). 

Tbayaux de l'Assooiation deb Sooi£t£s Buisses de G&ogsaphie dans sa 
Denzidme Session & Geneve les 29, 80 et 81 AoM 1882. 8vo. 1888. 
206 pp. 

Contains the following meteorological articles : — ^L'importance des fordts en 
6gard k la quantity et &la distribution des eaux, par H.B. de Beaumont (9 pp.). — 
La gr^le et ses relations avec les fordts et la configuration du sol, d'apres les 
observations faites en Argovie, par M. Riniker (12 pp. with map). — ^Essai de 
cHmatologie helvltique, par Dr. E. Dufresne (13 pp.). 

Zbitsghbift deb oESTEBBEiomsoH EN Q esellschaft fub Meteobologie < 
Bedigirt von Dr. J. Hann. XYIII. Band. May-July 1888. 8vo. 

Contains : — ^Die gestrengen Herren, von Dr. van Bebber (5 pp.). — ^Ein 
Beitrag zur Elimatolog^e der schwabisch-bairischen Hochebene, von Dr. C. Lane 

g' pp.). — Die Entstehune der Cyklonen, von Dr. P. Andries (6 pp.).^- 
ohenbestimmung die Wolken aus der Zeit der Beleuchtun^ vor Sonnenauf^oder 
nach Sonnenuntergang, von Dr. Vettin (3 pp.). — Die meteorologischen 
Beobachtnngen am Borddes Polarschiffes " Tegettnoff" unter Carl Weyprecht^ 
in den Jahren 1872-74, von Vice-Admiral B. v. Wullerstorf-Urbair (7pp.).— Die 
Untersnchungen uber G^ witter in Baiem und Wurttemberg, von wTv. Bezold 
(7 pp.). — Ueber die Grosse der taglichen Warmeschwankung in ihrer Abh^gig- 
keit von den Localverhaltnissen, von Dr. A. Woeikoff (18 pp.). 
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Composite Pobteaiture adapted to the Reduction of METEOsoLooioAii 

AND OTHEB SIMILAB ObSEBVATIONS. By G. M. WmPPLE, B.So., 

F.R.Met.Soc., F.R.A.S., Superintondont of the Kew Observatory, 
Richmond. 

[Bead May 16th, 1883.] 

It has often been remarked that one of the main, if not the chief, of the 
diffieolties the meteorologist has to contend with, is the enormous amount of 
preliminary labour which has to be expended in the not very pleasing task 
of forming the observations he may wish to discuss into tables, casting the 
columns of figures so obtained, and then computing the means. Should, as 
in many cases now-a-days, his original material be in the shape of curves, 
f.(j. barograms, thermograms or anemograms, he has first to reduce these to 
figures by tabulation, before he can attempt any step towards their reduction. 
The deterrent nature of these preliminary operations not unfrequently 
forms a complete bar to the entering upon most interesting investigations 
with the view to the advancement of the science, in the case of persons 
nnable to devote sufficiont time to such labour, which may almost be termed 
drudgery. To cite examples, a glance at the recently published papers in the 
Proceedings of the Royal Society, by Professor Balfour Stewart and by Mr. 0. 
Chambers, in which they endeavour to trace a possible intimate connection 
between solar and terrestrial phenomena, will show the immense amount of 
calculation they had to perform in order to arrive at their results — how, for 
instance, preliminary means had to be taken of three days' observations and 
the result assumed to be a corrected value of the middle day of the three, then 
after the whole series had been so treated, a second or even a third set of 
three-day averages computed. The author has also a lively recollection of 
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the ezcessiyelj tedioas calculations required to eliminate in a somewhat 
similar manner the effect of disturbances in the discussion of the Eew 
magnetic results for the late Sir E. Sabine. With the yiew of arriving at 
results by a shorter cut, the author has been led to consider the possibility 
of employing a method suggested by an examination of the highly ingenious 
system of composite portraiture invented by Mr. Francis Gallon, F.B.S., and 
utilised in his anthropological studies. 

Mr. Gallon's method of experiment is based upon the fact that certain 
groups of people possess certain physiognomical features in conmion. This 
agreement of feature is usually characterised by the term *< family likeness." 
In order, therefore, to select this particular element from the others, and to 
obtain a picture in which it is most strongly defined ; or, in other words, to 
form a characteristic portrait of the group of individuals, Mr. Gallon employs 
a series of photographs. These, representing a large number of men or 
women, are first reduced to the same scale, and then projected sucoessively 
upon a sensitised photographic plate, having been previously so arranged 
that the eyes or other salient feature shall always fall on the same portion of 
the plate. 

In this manner a negative is eventually obtained which gives a print 
depicting a countenance which, although resembling but partially any one of 
the component portraits, gives a fair typical picture of the group of 
individuals. Among other results Mr. Gallon has detected the likeness 
existing in various classes of criminals, and also in patients suffering from 
the same disease, as well as the more marked features transmitted through 
the different members of a family. 

Since in meteorological investigations the desire is to select and to identify 
the one particular variable running through a group of phenomena, it has 
appeared to the author, arguing by analogy, feasible to perform this operation 
by a method somewhat resembling that just described. Supposing, for 
example, it is desired to determine the true curve of diurnal variation of 
the wind velocity at any given station. In the case of proceeding by the 
ordinary routine of hourly sums and means, it will be found that the occur- 
rence of a high wind or gale on a single day will vitiate the results for a 
considerable period of time. 

If, on the other hand, instead of doing this, a drawing or photograph be 
made on one sheet of the daily curves for a few weeks, it will be found that 
the traces for the days free from storms will lie so fairly close together or 
upon one another, that little difficulty will be found in selecting or drawing 
through them a curve representing the general run of the group. Several 
sets of curves having been so treated, the typical curves must be in turn 
themselves superimposed, and through them another curve drawn, which 
will be still less affected by abnormal movements ; so eventually the true 
curve of diurnal variation would be arrived at. 

In the case of subjecting photographic traces, e,g. barograms, thermo- 
grams, electrograms, magnelograms, &c. to this treatment, it would be 
advisable to employ negatives instead of the original curves, in order that 
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the oompositd produced might consist of dark lines on a white hackgroond ; 
not the reverse, which would he comparatively useless for the purpose. 

For the reduction of anemograms, rain, and sunshine curves, by this 
method, it will he necessary to make drawings or tracings first from the 
curves, giving the hourly values separated, as is done in the diagrams pub- 
lished in the Quarterly Weather Reports of the Meteorological Office and in 
the Eew Times curves. 

Another application of the method of composite drawing will serve to 
facilitate the acquisition of a knowledge of the general distribution of weather 
systems over large tracts of the Earth's surface. To do this a series of 
weather charts should be taken, and selecting certain prominent features, 
such as the centres of cyclonic and anticydonic disturbances, day by day 
their positions should be marked off upon one chart. This being done in a 
sufficient number of cases and combined, a repetition of the process would 
enable a determination to be made of the average distribution of these 
systems for a given season. 

The author has attempted to illustrate his proposed applications of the 
method of composite portraiture by three examples. The data treated in 
every case were chosen at random, and may therefore be considered as indi- 
cating the applicability of the process to meteorological work in general. 

In the first example the mean diurnal variation in the wind velocity at 
the Eew Observatory, Richmond, was determined for three months — ^August 
to October, 1879. Taking the hourly values of the rate at which the wind 
was blowing, from the Meteorological Office publications, curves were 
plotted down on a conveniently open scale, a fortnight on a sheet. Through 
the fourteen curves drawn in pencil a mean curve was traced in red. This 
roughly represented the average daily movement for a fortnight. 

The pair of fourteen-day curves being superimposed on a third sheet, a 
third trace drawn between them was assumed to be the mean trace for the 
month, and finally combining the three so derived months' traces, it was 
easy to draw a final curve showing the mean diurnal variation of wind 
velocity during the quarter in question.^ 

The second experiment was an attempt to obtain a monthly mean of the baro- 
meter directly by the graphic method. Taking advantage of a self-registering 
aneroid being on trial, its traces were utilised for the month, January 8th 
to February 7th, 1888. These were copied off on a sheet of tracing paper, 
ruled so as to comprise one day's curve only. The tracing paper was then 
folded vertically, so as to compress the curves, and the mean positions of the 
traces were drawn on the folds. After four foldings a point was fixed upon 
as the mean of the month, and the value of this point referred to the scale of 
the instrument. The resulting value for the mean barometric pressure of 

1 It must be remarked that a due proportion shonld be preserved between the scales 
of the ordinates and abscisssB, for unless this is done the combined traces may appear 
merely as a mass of confused lines. Such was the case in one experiment made by the 
author, when he attempted to derive the curves directly from the zinc templates 
engraved at the Ifeteorological Office, and kindly placed at his disposal by Mr, Scott. 



192 QUABTBBLT JOUBNAL OF THE METEOBOLOOIOAL BOOIETT. 

the month very satisfactorily agreed with the value determined by calculation 
from the barometer readings taken daily at the Observatory. 

The third series of illustrations represented the positions of the centres 
and the contours of the areas of maximum and minimum barometric pressure 
over the Atlantic during January, February, and March, 1881. A number 
of blank charts were worked off by the chromograph, on tracing paper, to 
the scale of the International Synchronous Charts. Tracings were made on 
one sheet in blue pencil of the cyclonic centre for each day of the month, 
and a similar set of tracings in red of the anticyclonic centres. Having from 
these drawn the mean positions and areas of the systems for the month, it 
was easy to draw another chart with the general distribution for the quarter. 
These diagrams were seen on comparison to differ materially from those 
drawn for the monthly means of the observations. In suggesting the com- 
posite method of treatment of meteorological data, the author is fully aware 
that a somewhat similar process has been already applied in the determina- 
tion of the radiant points of shooting stars, and would also desire to state 
that the process is not by him considered as equalling or even approximating 
in accuracy that of employing the Harmonic Analyser in computing the 
periodical variations of the elements. As, however, that instrument is not 
at the command of many investigators, he is of opinion that the labour of 
reduction may in many cases be saved by making use of the graphic or com- 
posite, instead of the purely numerical method. 



DISCUSSION. 

Mr. Strachan said that the chief object of the paper appeared to be to arriTe 
at means, but there was no need to draw curves so elaborately for such a purpose. 
The Harmonic Analvser had been referred to in the paper, but he had yet to 
learn what the capabilities of that instrument were, and also its degree of accur- 
acy. Some information as to the mode and cost of working the instrument would 
also be interesting. 

Mr. Scott remarked that by using the Harmonic Analyser all tabulations 
might be done away with, and that the curves might be passed through the 
instrument without being subjected to any measurement. A comparison had 
recently been made with thermograms between the results derived from hourly 
tabulations and those given by the Harmonic Analyser on the data for the 
year 1876, and from this comparison the Meteorological Council were satisfied 
that the action of the Harmonic Analyser was correct, as far as temperature was 
concerned. 

Mr. Curtis said, with regard to the working of the Harmonic Analyser, that as 
yet thermograms were the only curves with which much experience had been ob- 
tained, and the rate at which they could be passed through the instrument and 
the constants obtained was twelve months curves for one observatory in about 
twelve working days. Of course a good deal of practice in manipulating the 
instrument was necessary before this rate could be attained. As had been 
stated by Mr. Scott, a comparison of the instrumental results with others obtained 
by calculation had shown the working of the instrument to be very satisfactoir* 

Mr. Symons inquired in what form the results came out lufter passing tne 
curves through the Harmonic Analyser. 

Mr. Scott explained that the Harmonic Analyser gave values from the 
co-efficients of which the various terms of BessePs formula could be at once 
obtained. 

Mr. Baker remarked that Mr. Whipple's idea was to throw out a suggestion 
as to a new way of treating observations, instead of relyine exclusively upon 
means, and so far the results obtained by his method were fairly satisfactoiy. 
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Mr. C. Habding inquired whether Mr. Whipple intended this method to do 
away with the necessity of making the tabulations ; if so it was good, but if the 
tabulations were made it then became a very simple matter to obtain Bessers 
harmonic curve, which save the best possible results. He referred to Kaemtz 
" On the Deduction of Mean Results from Meteorological Observations," printed 
in the Quarterly Journal', Vol. III. p. 120. 

Mr. Baker, replying to Mr. Harding, said that Mr. Whipple's intention was 
to deal with the curves themselves and not with the tabulations of the hourly 
readings. 

Mr. Scott remarked that the question was how many equidistant observations 
were requisite to represent the true daily curve. In general twenty-four hourly 
values were taken, but at Helsingfors for the space of thirteen years (1844-57) 
eye-readings at twenty minutes' intervals had been maintained. This, of 
course, entailed a prodigious amount of labour. In Mr. Simmon ds* inquiry into 
the diurnal range of the barometer, which had been completed by Mr. Strachan 
and published in the Journal, stations giving two-hourly readings had been 
accepted. The Meteorological Council had, in order to test the point, instructed 
Mr. Strachan to calculate separately the constants for the even and the odd hours, 
and to compare the results with those obtained from the entire curve. He 
might say that the accordance was very satisfactory, so that the twelve readings 
per day would apparently suffice. 

The President (Mr. Lauohton) thought the discussion had turned on the 
merits or demerits of the Harmonic Analyser, which the paper only incidentally 
referred to, rather than on the method of taking means, which it more distinctly 
suggested. He would remind the Fellows that Mr. Whipple proposed dealing 
with curves as curves, whether barogram, thermogram, or anemogram, — not with 
tabulated numbers : he took the curves as they were, and suggested a method of 
drawing a mean curve, without the excessive labour of the ordinary arithmetical 
process. Whatever might be the merits of the Harmonic Analyser, it was too 
costly and too complicated ever to have more than a very limited application. 



Note on Atmosphebio Pressure during the Fall of Bain. By H. 
SowERBT Wallis, F.B.Mot.Soc. 

LBead May 16th, 1883.] 
In the coarse of last year it occurred to me to ascertain the condition of 
atmospheric pressure while rain was falling. Mr. Symons kindly placed at 
my disposal the sheets of his barograph and recording rain-gauge, and I now 
lay the results of the inquiry before the Society. 

Daring the year 1882, 27*14 ins. of rain fell at Camden Square on 165 
days, bat for the purposes of this inquiry all days on which only *01 in. of 
rain fell have been discarded, and a few other days have been omitted 
owing to slight interruptions in the records of the rain-gauge and barograph. 
This reduced the available quantity to 26*17 ins. of rain, falling on 186 days. 

The barograms and sheets of the recording rain-gauge were laid side by 
side, and from them I entered on a form — ^the amount of rain, the mean 
height of the barometer to the nearest twentieth of an inch while the rain was 
falling, and also whether atmospheric pressure was increasing, diminishing, 
or steady. Where rain fell continuously for some hours there was no dilfi- 
calty in seeing whether the pressure meanwhile was increasing or diminish- 
ing, but with short sharp showers it was not easy ; to overcome this I 
adopted as a minimum period three hours, taking the general condition of 
pressure for an hour and a half before and an hour and a half after the fall 
of rain. 
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Someiiiues rain occurred at the crisis of a depression ; the duration and 
quantity being equally divided between the diminishing and increasing 
pressure ; in these cases, probably not exceeding half a dozen, the entry was 
made as a fall of rain with steady pressure. 

The numerical results of the 186 rainy days dealt with are as follow :— 

On 73 days or 54 per cent, the rain was accompanied by duninishing presrare. 
If 37 f» »7 ». If „ increasmg „ 

and „ 16 „ 19 „ „ „ steady „ 

Of the 26-17 ins. of rain dealt with— 

1 6*20 ins. or 62 per cent, fell with diminishing pressure. 
4*66 ins* „ 18 ,, „ increasing ,, 

and 5*31 ins. „ 20 „ „ steady „ 

In& 
The mean pressore (reduced to 31^ and sea level) during rainfall for the whole 

period was 29*65 

The mean presstire (reduced to 31^ and sea level) during falls of rain occarring 

with diminished pressure was 29*63 

I) M f» increasing „ 29-69 

and H „ „ steady „ 29-69 

The difference of atmospheric pressure from the mean of the whole period 
was in no case as much as one per cent. 

A table of the above results for each month and for each quarter is appended. 

The number of instances occurring in a quarter, much less a month, is too 
small to give a fair mean, but these means nevertheless show a general 
agreement with those for the whole year. 

There were 18 days on which falls of rain occurred with a pressure of 
80 insi or upwards. 

On 9 of these occasions or 50 per cent, the pressure was diminishing. 
M 4 »♦ »* »» »i increasing. 

and „ s „ 28 „ „ steady. 

There were 88 days on which rain fell with a pressure ranging from 
39*60 ins. to 29*95 ins* Of these— 

42 falls or 51 per cent, occurred with diminishing pressure. 
a6 ,, 31 „ u increasing „ 

atid li „ 18 „ „ steady „ 

The falls of rain when the pressure was between 29 ins. and 29*45 ins. 
were 85 in number. 

22 or 63 per cent, occurred with diminishing pressure. 
7 or 20 ,, M increasing „ 

and 6 or 17 „ „ steady „ 

These also are in fair agreement all through the scale, and with the mean 
for the whole year, the values being as follow : — 

Percentages of Pressure. 

Diminishing. Increasing. Steady. 

Whole range of the barometer 186 days 54 27 19 

Pressures of 80-00 ins. & upwards 18 „ 50 22 28 

„ 29-50 ins. to 29*95 ins. 83 „ 51 81 18 

„ 29*00 ins. to 29*45 ins. 85 „ GS 20 17 
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These figures seem to show that at low pressures rain more frequently 
occurs with the pressure diminishing than when it is accompanied by a high 
pressure. 

Six falls of rain occurred during the year at pressures of 80*10 ins. and 
upwards, viz. : — 

In. Ins. 

•12 

•08 

•08 

•46 

•14 

•09 

It is noteworthy that in none of these cases was barometric pressure de- 
creasing during the continuance of the rain. No rain occurred with the 
pressure below 29 00 ins. 



March 11th. 
July 27th 
Feb. 15th 
Sept. 5th 
Oct. 2nd 
Feb. 18th 



Pressnre. 

80*40 increasing. 

80-85 steady. 

80*80 increasing. 

80*15 steady. 

80-10 steady. 

80*10 increasing. 



Atmosphbbic Pbesbubb dubino the Fall of Bain. 



1882. 



December 

Jannary 

February 



Wmter 



March .. 
April • . . . 
May .... 



Spring 



June . . . . 
July .... 
Angnst .. 



Summer 



September 
October . . 
November 

Autumn 

Teax .... 



Number of Days of 
BainfaU. 



Pressure. 



I 

to 

.9 



fO 

3 
3 



16 



2 

9 
4 



15 



8 
6 

5 



19 



5 
10 

8 
»3 



.9 



3 
3 
3 



6 

3 
4 



13 



I 

4 

2 



2 
2 

4 
8 



73 37 






Total 



o 
I 

o 



2 
2 
I 



4 
5 
4 



13 



I 

4 



26 



13 

7 
6 



26 



10 

14 

9 



33 



13 
II 



39 



8 
16 

Ji 
136 



Amount of Bain. 



Pressure. 



t» 



Ins. 
1*96 

•38 
'97 



3'3i 



■74 
2*44 

•54 



3-72 



1-41 
•93 



2*99 

1*65 

275 
178 

6-i8 

l6'20 



tt) 



Ins, 

•39 
'39 
•31 



1*09 



•53 
•32 

•17 



1*02 



•14 

i'39 
•12 



1-65 



*2I 

•40 
•29 

•90 

4*66 



OQ 



Ins. 
•00 

•56 

•00 



•S6 



•10 
•04 
•42 



•56 



71 
•99 
•46 



2*16 



•46 
1*26 

•31 

2*03 

5'3i 



Total. 



Ins. 

»'35 

1*33 
1*28 



4-96 



i'37 
2'8o 

1*13 



5'3o 



2*26 
3-03 
151 



6-8o 



2*32 

4-41 
2-38 

9*11 

26*17 



Mean Height of Baro- 
meter during Bain. 



Pressure. 






Ins. 

29-64 

29-95 

29*55 



29*68 



29*90 
29*36 
29*58 



29*49 



29*82 
29*62 
29*68 



29*72 



.1 



Ins. 
29*70 
2977 
29*87 



2977 



29*68 
29*52 
29*80 



2968 



29*70 
2977 
29*73 



»9'75 



29*59 
29*57 
29*64 

29*60 

29*63 



29*50 



CQ 



Ins. 

• • 

29*85 



29*85 



29*60 
29*62 
29*90 



29*67 



29*61 
29-83 
29*63 



29*70 



30*15 



29*40 29-66 
29*66 29*42 

29*56 29*66 

29*69 29*69 



Mean, 



Ins. 
29*65 
29*86 
29-68 



29*71 



29*70 

i9'43 
29*71 



a9'59 



2975 

»9'73 
29*67 



29*72 



29*64 
29*57 
29*62 

29*60 

29*65 
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DISCUSSION. 

Mr. Scott regretted that Mr. Wallis had not given any account of previous 
work on the same subject. Mr. Blanford had written a paper on the sudden 
changes of the barometer (rises), accompanied with rain, m India. Dr. Hann 
had also discussed the rainfall in connection with barometer changes at Batavia, 
and had found that heavy rains caused the barometer to rise. It was a pity the 
period discussed by Mr. Wallis was so short. 

Dr. Tripe thought that if persons never took up small investigations a good 
deal of useful infoi-mation would never be obtained. The results of Mr. Wallis^s 
paper were somewhat different from what he had expected. 

Mr. G. Harding said that the chief point of the paper seemed to be that rain 
occurred mostly with a falling barometer. He thought in this way that the 
results obtained fully confii-med what had been shown by Mr. Abercromby and 
others, that with a cyclonic disturbance the rain area was very greatly confined 
to the front of the barometric depression. He had taken out the rainfall for 
London during October, 1882, as given in the Daily Weather Rtporls, and found 
that out of 21 entries of -02 inch and above, 18 occurred in the front of au 
approaching area of low pressure ; but the month tested probably had a greater 
number of depressions than usual, and had another month been taken a some- 
what different result might have been obtained. 

Mr. Symons remarked that the paper seemed to be an exponent of the rain 
which falls in various parts of a cyclone area, and a numerical illustration of the 
cyclone weather maps by Abercromby and others. 

The President (Mr. Lauguton) said that the paper did not deal with the 
rise or fall of the barometer, as affected by rain, but rather with the position of 
an advancing or receding centre of depression relatively to the place of observa- 
tion. In this way, by a different method of investigation, it appeared to corrobo- 
rate the results which Mr. Abercromby had lately brought before the Society. 
The effect of rainfall on the rise or fall of the barometer was a totally different 
question, which Mr. Wallis had eliminated from the consideration before him. 
It was commonly said by physicists that the condensation of vapour into 
rain must necessarily lessen the pressure of the air and cause a fall of the baro- 
meter. This was only one more case in which theoretical and even eiperiraental 
physics were set at defiance by the observations of natural phenomena ; for, as a 
matter of fact, a rise of the barometer had, as Mr. Scott had just mentioned, 
been frequently observed as accompanying heavy rain in the tropics. 

Mr. Wallis, in replv, said that he did not attach scientific vahie to the paper, 
but thought it would be interesting to many of the Fellows. He also thought 
that it tended to show that the barometer was a better weather guide tlian was 
sometimes supposed to be the case. 



M£T]<loRoLoaicAL OssEttvATioNS At Zanzibab. Taken by Sorgeon^Major 
C. T. Peters, M.B., Bombay Army, Acting Civil Surgeon at Zanzibar, 
during 1880-81* 

[tlead May 16th, 1883.] 

In December, 1879, when starting for Zanzibar, I was permitted by the 
Bombay Government, on the recommendation of Mr. F. Chambers, the 
Meteorological Reporter for Western India, to take with me a set of meteoro- 
logical instruments ; and this arrangement was sanctioned by the Government 
of India. 

On arrival in Zanzibar my first efforts were directed towards the selection 
of suitable spots for placing the instruments, in which I received the cordial 
and able help of Her Majesty's Agent and Consul-General, Sir John Kir^i 
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E.C.M.G. A place was erected over the roof of the Civil Sturgeon's quar- 
ters for the anemometer, while the other instruments were placed in suitable 
rooms already in existence. 

The following description will give an idea of the position of the 
instruments : — 

The barometer was placed in the coolest room of the house, facing the 
North, and having the harbour in that direction in front, the sea beach lying 
within a hundred feet from the house. The cistern of the barometer is 
17 fb. 7 ins. above the highest tide mark. The difference between the 
highest and lowest tide levels is estimated at 10 ft. ; so the height of the 
cistern of the barometer is 22 fb. 7 ins. above the mean tide level. 

The thermometer screen was placed in an open room built on the top of 
the house, having a wooden roof tiled with Indian red-brick tiles, supported 
on pillars, and therefore perfectly open in the East, North, and West ; but 
to the South the wall has been built up to the roof, with the exception of a 
doorway and four openings as ventilators, with a view to keep out the rain 
and the glare from the heated roof. The spaces between the pillars to the 
West were filled in with wooden Venetian windows to keep out the rays of 
the sun ; so that the temperature fairly approximates to the temperature of 
the air in the shade. This room is 45 fb. in length from East to West, and 
22 ft. broad from North to South. The height of the ridge of the roof above 
the floor is about 11 ft., and of the pillars supporting the roof about 7^ ft. 
The screen is 4 ft. from the floor of the room, and 84 fb. above the ground. 

The rain gauge is at the South-western angle of the roof of the house, the 
surface of the mouth of the funnel being 88^ ft. above the ground and 46 ft. 
above the mean sea level. ^ 

The anemometer is placed over the highest part of the roof of the house 
on a thick teak-wood board, supported on two stout masonry pillars 8 ft. 
above the ridge of the tiled roof. There are no high objects near which are 
likely to cause any eddies. The cups are 48^ ft. above the ground, or 
61 ft. above mean sea level. 

The solar and grass thermometers are exposed in an enclosure on the 
Northern side of the Vice-Consulate ; the grass thermometer is supported on 
a woollen pad, which lies over the grass ; while the san thermometer is 
mounted on a stand 4 ft. high from the ground. 

Zanzibar is taken as in S. lat. 6° 9' 43", E. long. 89° 11' 11". This 
gives the corrected latitude and longitude of the present British Consulate 
General at Shangani Point, which aflbrds a much better landmark than the 
low Fort, about 400 yds. eastward of the Consulate in the middle of the town, 
which cannot be easily distinguished from a distance. Formerly Zanzibar was 
estimated from the Fort to be 6° 9' 40" S. lat. and 89° 14' 20" E. long. 
The position given above is adopted by the Admiralty in the third edition of 
the Africa Pilot, Part Lii., published in 1878. The Magnetic Variation, 
according to the same authority, as estimated in 1870, is 10° 16' W., and 
the wind observations have been corrected accordingly. 

1 Dr. Robb calculated it at 44 it. 
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The observations were taken at hoars fixed for the observations in India, 
namely, 10 hrs., 16 hrs., and 18 hrs. ; while the radiation grass thermometer 
was always read before 8 hrs. and taken in for fear of breakage by exposure 
to the bright rays of a morning son. There was also a synoptic observation 
on the plan of the late General Myer, of the United States Signal Service, at 
Greenwich mean time 12 h. 48 m., which corresponds with the Zanzibar mean 
time 15 h. 20 m. This time has been altered to 14 h. 46 m. since the begin- 
ning of 1881. 

As the local time is reckoned in Zanzibar from sonset to sunset, according 
to the Arabian practice, and the hour of sunset is for ordinary purposes con- 
sidered to correspond with 6 p.m., the clock in the Saltan's Tower, whieh 
indicates the sunset time, gave a variation of about 22 minutes daring some 
times of the year, so it was necessary to calculate the mean time. This was 
effected in the following ways : — 1. By the mean Greenvdch time kindly 
furnished by the officers of H.M.S. London and other Boyal Naval steamers 
lying in harbour ; 2. By telegraphic conmiunication from Aden, whence the 
correct mean Madras time was obtained ; 8. By means of a table furnished 
by the Meteorc^ogical Office, Bombay, to reduce the sunset time as indicated 
by the Sultan's clock into the mean Zanzibar time. This explanation is 
necessary, as the previous observations before my arrival were recorded 
according to the sunset time. 

On my arrival in Zanzibar I found that a series of observations had been 
taken by Dr. Bobb, F.B.Met.Soc., vdth instruments issued by the Meteoro- 
logical Office in London for the use of Lieut. Cameron's expedition, and 
others of his own. 

On Dr. Bobb's departxure for Europe, some of the observations were kept 
up, except for a few weeks at the commencement of the year 1879, by the late 
Dr. B. L. Dutt. 

On my arrival, therefore, I tried to retain the position of the instmmentB 
as far as practicable, but I found that with the exception of the rain gange 
the position of the other instruments could be improved upon. Consequently, 
after consulting with Sir John Kirk, I removed the barometer, which was 
placed not only in dangerous proximity to the doorway, but also to the 
rays of the sun from a western window, and placed it in a cooler part of the 
house, having a side light. In effecting this change, the cistern of the barometer 
was lowered 1^ ft. below the position it formerly occupied ; whilst by having 
the Cameron marine and the mountain barometers side by side, I was en- 
abled to take readings from both, so as to be able to compare the readings of 
the two, and thus connect Dr. Bobb's observations with those taken by the 
new set of instruments brought from Bombay. In this way, so far as the 
barometric readings were concerned, the results were highly satisfactory, fts 
were also the readings of the rain gauge. I also kept a double set of obser- 
vations with the dry and wet bulb and maximum and minimum thermo- 
meters. These readings were not, however, comparable. The dry and wet 
bulb thermometers were placed on the wall in an Eastern verandah of the 
house, under a corrugated zinc roof, and the readings in this position gave 
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higher results in the forenoon than those of the instruments placed in the 
new position, namely, in the centre of a large room having an open exposure ; 
and the TnaximuTn reading for the day was often reached at 10 hrs., while 
the afternoon readings were much lower, in consequence of the shadow of the 
honse falling over the verandah. 

The maximum and minimum thermometers, which were placed on the wall 
inside the passage, were similarly affected hy either draughts of cold air from 
the outside hy day or the heated air hy night ; and consequently the maxi- 
mum thermometer gave much lower, and the minimum thermometer much 
higher, results than the thermometers placed in the new position. 

With regard to the Zanzibar observatory, Mr. F. Chambers, in his Report 
for 1879 to the Government of Bombay, states, ** A very important new 
observatory, famished with good verified instruments from Bombay, has been 
established by Dr. C. T. Peters at Zanzibar, on the East coast of Africa. 
Recent investigations having shown that the peculiar characteristics of the 
monsoons of different years are intimately related with general meteorological 
indications of the Indian Ocean, it becomes of great importance that early 
and reliable information of these conditions should be obtained. As Zanzibar 
is now in telegraphic communication with Bombay .... it has now 
become possible to obtain such information." 

The accompanying tables give the results of 14 months' observations, from 
the 1st of February 1880 to the Blst of March 1881, and with regard to 
them Mr. Chambers remarks, in his Administration Report for 1880-81, as 
follows :— '* It now seems quite possible to make use of meteorological 
observations not merely for storm warning purposes, but also for the more 
important object of forecasting in a general way the character of a coming 
monsoon season. In my last Report I pointed out that there is on the 
average in the Bombay Presidency a definite relation between the height of 
the barometer and the quantity of rainfall, the latter being above the average 
when the former is below it, and vice verad. . . . There is good reason, 
therefore, for believing that if these waves of high or low pressure could by 
any means be anticipated, the corresponding character of the accompanying 
rainfall might be foreseen. Now I have recently found that the abnormal 
barometric movements of long period are similar in character at widely 
separated stations, but with this important difference, the movements occur 
at the more Westerly stations much earlier than at the more Easterly ones ; 
for instance, between Bombay and Calcutta there is an average difference in 
time of more than two and a half months, Bombay being first affected. It 
follows, therefore, that the observed barometric movements at Westerly 
stations might be utilised to forecast the general character of the impending 
changes at the more Easterly ones, much in the same manner as the know- 
ledge of the existence of a cyclonic disturbance at one part of the earth's 
surface can be utilised for forecasting the character of impending changes at 
those places towards which the vortex is advancing. From this point of 
view the observations recorded at Zanzibar during the past year by Dr. C. 
T. Peters become especially interesting. Comparing them with the observa- 
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tions of previous years, recorded by Dr. Bobb, and with those recorded in 
Western India, it would appear that a wave of moderately high pressure has 
been slowly passing over the Arabian Sea between April 1880 and June of 
the present year (1881). The highest point of the wave appears to have 
passed over Zanzibar in October 1880, since which time the abnormal 
pressure has on the whole been falling, at least up to May last, when the 
pressure was slightly below the average. At Bombay, however, the pressure 
did not rise above the average till June 1880, two months later than at 
Zanzibcir, and the highest point of the wave was not reached till January of 
the present year, about three months later than at Zanzibar. The general 
course of the Bombay curve has since been downwards, following the 
Zanzibar curve at an interval of two or three months. As far, therefore, as 
a judgment can be formed from these results, it would seem probable that 
the pressure at Bombay will fall to, or below, this average in July or August 
next, and if so, at least an average rainfall during one if not both of those 
months may be anticipated." 

This was written at a time when some anxiety was felt by the scanty 
rainfall during the early months of the monsoon season in 1881, and Mr. 
Chambers^s prediction was folly realised by the rainfall in the Bombay Presi- 
dency in July and August, and later on in the year in Bengal. 

Since Mr. Chambers's return to Europe on furlough, Mr. A. N. Pearson, 
who is acting for him as meteorological reporter for Western India, has 
continued these investigations, and he is also of opinion that by studying the 
barometric readings at Zanzibar the general nature of the seasons m Western 
India may be anticipated some months beforehand. After referring to the 
atmospheric wave which passed over Zanzibar in October 1880, and which 
was felt in Bombay three months later, he speaks of a minimum abnormal 
variation which occurred in Zanzibar in November 1881, and was expected to 
arrive in Bombay in April 1882, which it did with the greatest punctuality ; and 
he further expected that the abnormal variations of the barometer at Bombay 
and Belgaum and throughout the Presidency between July and December 
1882 would follow the same course of variations as occurred in Zanzibar 
during the months of March, April, May, June and July, which was an 
upward movement. 

At the same time, Mr. Pearson thinks that there are movements at Zan- 
zibar which do not reappear in the Eastern stations, while again there are 
movements in Bombay which have not been previously experienced at 
Zanzibar; and Mr. Pearson believes that there is '* some influence which 
tends to produce irregularities in the Eastward transmission of these 
abnormal movements, and this influence must be discovered, and its occur- 
rence foreseen and allowed for, before the Zanzibar curves can be used for 
the purpose of predicting the nature of the seasons in Western India." 

There is no doubt that the cause of these irregularities could be better 
understood if meteorological observations were established at the Seychelles 
and the island of Socotra. 

The highest mean of barometric pressure at 10 and 16 hrs. was 80'112 
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ins. in July, the lowest 29*860 ins. in February 1880 — and the mean for the 
14 months was 29*954 ins. The cistern of the barometer was 22*6 ft. 
above mean sea level. 

Wind, — The anemometer readings demonstrate clearly the existence of 
land and sea breezes, as will be seen by the prevalence of the Easterly 
element in the afternoons thronghont the year, while the Westerly element 
prevails in the forenoons. Situated as the island of Zanzibar is on the East 
coast of the great African continent, and having no land to the Eastward 
nearer than Australia, the sea breeze here is from an Easterly direction. 

The prevailing winds are from the SE, giving 115 observations during the 
14 months— SW 113, SSW 93, S 62, WSW 61, N 60, ESE 64, NNW 58, 
SSE 45, ENE 41, NE 88, NW 22, E and NNE each 17, W 15, WNW 6, 
and calm 10. 

From April to September the prevailing winds have a Southerly element, 
veering from SW to SE. This is the Monsoon season — the velocity of the 
wind rises steadily from April to June, when it reaches its maximum, after 
which it lessens steadily until October. From this time until December it 
retains its minimum velocity, during which time the Northerly element 
begins to increase, while the Southerly element is still perceptible during 
the forenoon, thus facilitating the trade between Zanzibar and the countries 
lying both to the North and South of it. After December, and untU March, 
the Northerly element continues to prevail. This is the season commonly 
known as the North-east Monsoon, when sailing vessels from Arabia and 
India come into Zanzibar, whilst vessels returning to those ports have to 
do so before May, or else they are detained until September, when again the 
native crafts begin to venture out to sea. 

The mean hourly velocity of wind, regardless of direction, was as follows : — 

Miles. 
February, 1880 . 7-18 July, 1880 

March, „ . 6*44 August, „ 
April, „ . 8*15 September, „ 

May, „ 11-00 October, „ 

June, n 11*10 November, „ 

BainfaU.—ThQ total i*ainfall during the year 1880 was 47*17 ins., includ- 
bg that of Janaary (1*70 in.), which is not shown in the table ; and this 
year may be said to be one of scanty rainfall, Dr. Robb's average for 5 years 
being 61*01 ins. There appears, however, to have been a steady diminution 
in the rainfall of Zanzibar since the island has been cleared of its forest trees 
by the advancement of cultivation, chiefly in clove plantations. 

The period of heaviest rainfall was during the months of March and April, 
at the commencement of the South-west Monsoon, and again in November 
and December, at the close of the Monsoon season. These two periods com- 
prise the double rainy season of Zanzibar. 

Temperature, — Zanzibar being situated 6° South of the Equator, the highest 
readings in the shade are obtained in February and March : for instance, the 
mayimnn^ temperature on the 12th of February 1880 was 90^*8, and on the 



Miles. 




MU6B. 


9*92 


December, 1880 


. 506 


6*97 


January, 1881 . 


11-54 


6-77 


February, „ 


. 6*18 


610 


March, „ 


. 7-09 


5*88 
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28th of March 1881, 90°*6, while the lowest readings occur in July and August, 
69^-7 on the 11th of July 1880, and 69''-9 on the 20th of August 1880. March 
is decidedly the hottest month in the year. About the middle of April the 
weather begins to be perceptibly cooler, and in August the air attains its 
minimum temperature. In December the temperature again begins to rise, 
and attains its maximum in March. 

The annual range of temperature is 21^-1 ; the greatest monthly absolute 
range was 16^*4, in February 1880, and 16^-2 in March 1881, and the mini- 
mum range in December 1880 was 11^*6. 

The mean temperature of the air during the 14 months was 79^*1 at 10 hrs., 
82^*6 at 16 hrs., and the mean of the minimum temperatures at 10 hrs. and 
16 hrs. was 79°*2. 

The mean relative humidity was 79*7 per cent, at 10 hrs. and 68*8 per 
cent, at 16 hrs. 

The vapour tension showed a gradual rise from September to December, a 
slight fall in January, after which the rise continued through the months of 
February, March, and April, when it attained a maximum of *890 in. at 
10 hrs., and '862 in. at 16 hrs. This was followed by a rapid fall in May, 
which continued until August, when the lowest tension was obtained, *706 in. 
at 10 hrs., and '680 in. at 16 hrs. 

The solar radiation thermometer is so much affected by a cloudy sky, 
that no deductions can be made from its readings. The highest indication 
was obtained in March (about Midsummer) 165^*7, and even in August, 
about Midwinter, it registered 164^. The mean readings gave 157^*2 in 
March, and 146^*2 in May. 

The grass thermometer gave the lowest readings in August, 58^*8, and 
September, 58^*5. 

The maximum difference between the mean solar maximum and the mean 
maximum in the shade was 72^*2 in June, and the maximum difference 
between the mean nocturnal minimum and the mean minimum in shade was 
12°'0 in September, when the rainfall was almost nil. 

DISCUSSION. 

Captain Maclear remarked that if it were the case that the seasons in India 
could be foretold by the mean barometric height at Zanzibar some months prf»> 
viously, in all probability better indications would bo obtained at the Seychelles 
Islands away from the influences of the African Continent. In any case a 
station at the Seychelles would be very valuable, and could be best effected by 
supplying instruments and training the keeper at the lighthouse on the Northern 
Island. 

Mr. Strachan thought that a station on an island in the Indian Ocean would 
be of great use. He Sso remarked, respecting the times of rainfall at Bangkok 
p. 241), that Mr. Sawyer had found much the same result when discussing the 
rainfall at Brighton. 

The President (Mr. Laughton) thought it impossible to overrate the 
importance of Mr. Chambers's suggestion that the observations at Zanzibar 
might be found to indicate the weather of Bombay several months later. He 
hoped this point might be examined more closely, with a view to confirming or 
disproving it. Observations at the Seychelles would be a necessary supple- 




India Office \ the Seychelles to the Colonial. 
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New Method of beading a Thebmohetbb and Hyobometeb at a distance 
BY MEANS OF Eleotbicity. Bj Abthub Wm. Watbbs, F.G.S., F.L.S. 
(Abstract.) 

[Bead Mi^ 16th. 1883.] 

In cold districts such as the monntainons regions of Switzerland it is very 
difficult to find persons willing to go any distance through the snow, early 
and late, to take meteorological observations, and in consequence meteoro- 
logists among the Alps place the instruments in metal boxes just outside 
their windows. As an invalid, and unable to expose myself to the weather 
at any hour, I set to work to see if a thermometer could be arranged to be 
read electrically at a distance. 

Having had my thermometer working satisfactorily for about three months, 
and having just completed a hygrometer, I feel justified in describing them 
as practically useful. 

Hermann *8 spiral metal thermometer, which consists of a spiral of two 
metals welded together, is employed. The centre of the spiral is fixed, and 
the other end moves a hand. The instrument serves as a maximum and 
minimum, having two light indices, which are moved to the right or left as 
the temperature rises or fiEdls, and then are left, one at the highest and the 
other at the lowest point. 

I have abo adapted my principle to the hair hygrometer, which moves a 
hand in the same way as the thermometer. 

In order to determine the position of these hands it was necessary to 
make a satisfactory electrical connection without influencing their indications, 
as a slight force would either retard their action or move them out of their 
position. 

Eventually the plan was adopted of making the scale with raised wires in 
connection with a galvanometer in my room. The scales were constructed of 
pieces of ebonite mounted on hard wood. In the scale 6 b (Fig. 1) grooves 
were cut in which the wires were laid. The silk covering was removed 
firom a small portion of a length of German silver wire 0*8 millimetre in dia- 
meter, and this uncovered part was placed in the grooves, being tightened by 
drawing its end through holes bored in the hard wood which supported the 
ebonite. The spaces between the wires were then filled up with shellac, so 
that a firm and solid scale was made, with alternate metallic and insulating 
spaces. 

The whole scale is supported on two brass pillars passing through it at 
each end, and thus can be raised or lowered, and held in position by the 
screws shown. 

The scale was placed about 1 millimetre below the index, with an electro- 
magnet, d, d, on each side, and above these there is a long armatui'e, e e, 
which is attached by watch springs / / to two pillars, being less than a 
millimetre above the index, until a current is sent through the electro- 
magnet, d. When the armature is attracted it pulls duTtn the index on to one 
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of the trires, where it is held tightly, thus making a good eleofrical co&r 
neciioD. 

The instroment is being worked with a cable oontaining twenty-five fine 
wires, &nd tlie thermometer scale is divided to thirds of a degree centi- 
grade.' The cable is 86 metres long, and consists of twenty-fiTS viies 0*2 



> Sinw tbe aboTs Paper was written, the anther has completed another initroment, 
in which the dinsioDE were to 0'°I 0. and as the weak point of the STstein is the ilo« 
action ot the thermometer, he had a more seaBiCiTe tbermometfli mads bj Hermann utd 
PSster, ot Berne. This consisted ot tno spirals a abort distance apart, and connected 
□p to work the same index. The Epirala were made of steel and brasB, instead ot iron 
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millimetre in diameter, and fiye wires 0*4 millimetre in diameter, in both 
eases doable cotton covered. One leading wire is electrically connected 
with the index of the thermometer, and another with tihat of the hygrometer. 



ftnd brass, and oonld thas be smaller, and more sepsitive. The divisions being to 
0^1 C. the scale was longer, and so it was found advisable to adopt an armature 
with a doable enrve instead of the straight one. 

As a series in this case only, represented 2^*1 C. he attached small blocks of in- 
sulated German silver to the ander side of the armatnre, which, when drawn down, made 
contact with the index, and by means of thin wire leading from each block was able w 
tell when contact was made in the same way as with the scale. This is probably better 
than the plan first used, where each wire of a series had a certain measured resistance 
inserted. 
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This is not fastened to the index, as the free action might thus be bterfered 
with, but to its bearing. In this way the electrical current passes along the 
index, and as soon as the circuit is closed by the index being brought into 
contact with one of the wires of the scale it is shown upon a small galvano- 
meter in the room. 

The apparatus for reading the temperature indicated is as follows (Fig. 2, 
p. 207) :— 

Twenty-one stout wires are laid upon a square piece of wood, and attached 
severally to the ends of the wires of the cable. A brass spring, running 
loosely on a brass bar, c, is placed above the stout wires, and then one of 
the wires, g, of the galvanometer is fastened to the upper end of this spring 
by means of a binding screw, h» 

It will be seen that if the index of the thermometer is touching one of the 
wires of the scale it is only necessary to bring the spring over the corres- 
ponding wire to close the circuit, which will be indicated upon the galvano- 
meter. This is done by sliding the spring along the bar c ; and when the 
right wire is reached, the galvanometer needle is deflected. Any simple 
compass or astatic galvanometer is sufficient for taking the readings. 

The galvanometer, k k (Fig. 2), is attached to the same small board as the 
** reader,** n n, and in this way, by having a sufficiency of spare cable, the 
board with reader and galvanometer can be carried about and by using a 
battery, as Leclanche's or Daniell*s, can be even used in bed, the board being 
placed on a table by the bed ready for the early morning observation. 

A small battery only is' required, as two moderate-sized Leclaneh^ cells 
will work the magnets, and one small Leclanch^ cell is sufficient for the ther- 
mometer index and galvanometer in circuit. 



An iNTEGaATiNG ANEMOifBTBB. By WiLLiAM F. Stanlbt, F.B.Met.Soc. 

[Bead May 16th, 1883.] 

In our President's exhaustive historical sketch of anemometry and anemo- 
meters, read March 15th, 1882, he gives a brief description of several forms 
of integrating anemometers by which the total amount of aerial displacement 
in any direction during any interval may be measured.' The methods 
described, devised by Lomonsow, Beaudoux, Goddard, and Craveri, were 
severally by dropping mercury, sand, water, and grains of com from vessels 
or apparatus into separate vessels over which the dropping apparatus was 
directed by the wind. The amount of dropped matter in each vessel was 
afterwards weighed or measured, and taken to be a register of the quantity 
of wind blowing in one direction for a certain time. As it appeared that 
such integration of direction could be readily accomplished much more 
correctly by strictly mechanical means, I shortly afterwards made a drawing 

1 Quarterly Journal Vol. viii. pp. 173-4. 
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Bhowing how it might be done. I also made a model to demonstrate the 
principle. (This was placed before the meeting). The description of the 
parts of the drawiag is as follows: — Fig. 1 is a vertical section ; Fig. 2, eleva- 
tioa of the recording part of the instmment ; Fig. 8, horizontal section of the 
same parte. The letteca represeiita thoTertical axis of a Bobinsoa's anemo- 




Fig«. 1. VertJoal Section. — 3. Elevation. — 3. Trantferse Seotion. — 4. Details: a. Shaft 
ot Bobinaon'a Anemometer; b, flange to Antifriction Wheal, e, sapporting weigbt of 
Anemometer; d. Conoid Bbalt with Hook's Joint; e, Goooid; /, Cro«n Wheel; a, 
Boiodle of Worm Wheel ; h h' h". Calculating Wheels ; i, Agate bearing to Conoid 
Bhift ; i" bearing to principal Shaft. /; k, Metal Cover revolviog with Shaft, Ao.: I, 
CaQDterpoise Weight; m. Bracket Bupporting a; n, Bracket supporting Antifrictian 
Wheel; a. Cylinder to which oalculatorB aie Sied; p, Cast-iron Base; g, Glass Cylin- 
der over works resting loosel; npon rabbet r. 

meter, which is placed in a position horizontally eccentric to the prineipa] axis 
of the instrament shown at j, so that the wind can cany the axis a through 
pressure npon the Robinson's caps, which it supports, in any directios 
ontward from the principal axis opposite to the direction of the wind blowing 
at the time. The axis a is connected at its lower part with a flange b and a 
Hook's joint d. The flajige is supported by an antifriction wheel c, which 
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supports the axis and pennits it to move freely. The Hook's joint comma* 
nicates with a rod d centred obliquely to the principal axis j. This rod d 
carries a conoid e which moves upon the surface of a crown-wheel/, and thus 
communicates with the recorder for one direction. The recorder is shown 
hy h\ h". The conoid e is made of such form and placed in such position 
that the length of the line of its rolling contact upon the crown-wheel shall 
▼ary inversely at every point of horizontal displacement as the sine of the 
angle to the axis of the conoid (taken horizontally) to the periphery of the 
crown-wheel. By this means the same amount of motion is communicated 
to the crown-wheel from the axis a, whether it is just on the edge of the 
crown-wheel or radial to its centre. Contact of the conoid and crown-wheel 
is secured by a spring under the axis of the crown-wheel. By arranging a 
number of crown-wheels with recording apparatus in a circle so as to 
give to each a position about one point of the compass, the amount of aerial 
displacement in any direction may be registered according to the motion oi 
the Bobinson's cups. I may notice that there is a small error by reason 
of the conoid not being active quite at the point of first contact with the 
crown-wheel, where the sine should be taken for an infinitely small angle, 
but by a small compensation in the form of the conoid, and a slight displace- 
ment from its true position, this error may be nearly eliminated. 



On the Struotxtbe of '' Cibbo-Filum,*' ob the Ioe-clottd disposed ni 
Threads. By the Eev. W. Clement Let, M.A., F.B.Met.Soc. 

[Bead Jane 20th, 1883.] 

Of the cirriform clouds one of the most important to the weather forecaster 
is that to which I have given the name Cirro-filum. Having from the time I 
was twelve years of age, and even earlier, carefully observed this cloud when- 
ever visible, and having for the last twenty-five years made it the subject of 
minute study, I am enabled to lay before this Society some results which 
will, as I hope, prove of value. I shall first give a short account of the 
mode in which I was led to prosecute this study ; secondly, a classification of 
the more recent and reliable observations ; and lastly, an explanation of the 
principal phenomena observed. It had been my intention to add further, a 
description and explanation of the cross-ribs frequently observed in Cirro- 
filum, and to conclude the paper with practical rules for the forecasting oi 
weather from observations of Cirro-filum. Pressure of work has rendered it 
necessary that I should defer this to a future communication. 

During the earlier part of my series of observations I obtained resnlts 
which were of little utility, in themselves, because I relied on a classificstiozz 
of clouds according to which there are, on the one hand, no recognised dis- 
tinctions between objects which are very dissimilar in form and structure, ao^ 
on the other, alliances are insisted upon which are of an artificial kind. The 
results thus obtained were a few general laws of the simplest character, tJii 
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a vast nnmber of associations wanting in definition, and therefore incapable 
of assortment. The general laws were these : — 

I. Facing the wind at the earth's surface, in a large majority of cases the 
upper cnrrents move somewhat from the right hand to the left. The majority 
consist principally of instances in which the wind has recently vewed more 
than two, but less than fourteen points. 

n. Cnrrents from the West predominate over those from the East in the 
higher regions of the atmosphere to a far larger extent than is the case at the 
earth's surface. 

m. The higher strata of the atmosphere move, as a rule, with much 
greater velocity than the lower. 

The associations above alluded to may best be described as belonging to 
that class, the possession of which constitutes what I believe is called weather 
wisdom : — ^the likelihood of strong winds after abundant cirrus, the proba- 
bility of a change of wind after a parhelion, the estimation of the chances of 
rain within a given number of hours after a ** Noah*s Ark.'V The mention 
of the nature of these matters, pertaining somewhat to the infancy of cloud- 
study, will suffice, this Society having to some extent dealt with them. 

Up to the spring of 1872 (when the daily weather maps began to be 
issued by the Meteorological Office), I constructed daily charts of isobars, 
winds, and areas of rain from the weather reports printed in the nevrspapers, 
and while engaged in this work soon came to perceive that certain relations, 
cf an obscure, and as it first seemed of an exceedingly variable nature, ex- 
isted between those elements shown in the charts, and the cloud-forms 
described in a diary. One of the phenomena which first claimed attention 
was the existence of a sheet of ice-cloud extending in front of those areas of 
rain&ll which themselves commonly occupy the front portion of an advanc- 
ing barometric depression. As the shape of the sheet of ice-cloud commonly 
coincided somewhat closely with that of the nimbus, or area of rainfall which 
succeeded it, it was plain that a causal relation of some sort existed between 
the two phenomena. Prior to the advance of the sheet of ice-cloud above 
mentioned, I commonly noticed long threads of extremely elevated cloud, 
which proved to be parallel, or nearly so, to the exterior margin or selvedge 
of the sheet itself : it therefore appeared to me to be possible by ascertaining 
the longitudinal direction, or as I shall in the remainder of this Paper term 
it, the ** filature " of these threads, to obtain useful premonitions of the ad- 
vance of barometric depressions. Fortunately, I was in possession of 
abundant data for this particular inquiry since, in addition to many years' 
observations of my own, I received monthly reports from several very careful 
and reliable observers in different parts of the British Isles and of the Conti- 
nent. In these reports the filature of the upper clouds was determined by 
recording the Y point,^ or point at which a belt of cloud passing through the 

^ I have adopted the expression V point both because the letter V is suggestive of 
lines converging downwards, and because the expression as an abbreviation of ** vanish- 
ing point,*' has the advantage of implying the optical nature of the phenomenon of 
converging bands. 
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zenith will reach the horizon, or at which belts equidistant from the zenith 
would converge at the horizon. In 1876 I was preparing (as mentioned in 
the Meteorological Magazine^ for that year) a table showing the mean direction 
of filature of the upper clouds ; but as a considerable class of instances re- 
corded in this table presented anomalies for which I could not then altogether 
account, I deferred its publication. By doing so I have he&a. enabled 
greatly to add to the number of observations, as well as to increase their 
general accuracy, and further to offer what I think a reasonable explanation 
of the anomalies referred to. Before giving this table it will be well to make 
two statements with regard io the apparent velocities recorded in it. 

It seemed necessary, in view of the small amount of time which obsezrers 
in general could give to this class of observations, to adopt some very rough 
and simple scale of velocity. There are very few men who, like Dr. Yettin, 
are possessed of both time and patience requisite to determine accurately the 
velocity of movement of the clouds. I therefore adopted the scale — 8 ; by 
1 signifying slow motion, by 2 moderate, and by 8 rapid. For the use of such 
observers as would undertake observations of tolerable accuracy, I suggested 
a few years ago a determination of the velocity of the upper clouds according 
to the time occupied in the transit of the cloud through 16^ to or from the 
zenith. It is obvious that this scale leaves much to be desired, and 
determinations of the velocities of the upper clouds made by the camera, 
according to Dr. Yettin's system or by other means, will be of great interest 
and value, if any Fellows of this Society can be found ready to undertake 
them. In the mean while it is necessary to utilise the observations already 
made, however rough the scale employed. 

That form of upper cloud which instead of being drawn out in long lines or 
fibres extends in a bent or twisted wisp, to which I wish the name ** Cirrus " to 
be exclusively applied, has a much smaller range of velocity than the linear 
cloud which I call Girro-filum. The mean velocity of Cirrus according to the 
rough scale employed is 1*17, while that of Cirro-filum is as much as 202. 
But further, I believe that none of the very high velocities are ever obtaiued 
by simple Cirrus. I have a small number of reports of force 8 when no Y 
point is given, and when, therefore, it might be assumed that there was no 
distinct filature of the cloud from which the Y point might be determined. 
Some of these instances are probably due to the observers neglecting to 
insert the mark of interrogation in the space allotted to Y point on the 
schedules of observation, while others (from the state of the weather at the 
time) I conclude to be due to the observers mistaking some of the clouds 
which I denominate Pseudo-cirri for the true mare's-tail, or ** curl*' cloud. 
These Pseudo-cirri float at a comparatively low elevation, and therefore appear 
to move rapidly. I have never myself seen a true Cirrus moving with any 
very great velocity. This remark may appear to be of little consequence, 
but it will help to explain, as I shall presently show, the structure of Girro- 
filum. 

J Vol. XI. p. 4. 
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Table I. gives the nnmber of instances in which Cirro-filum moved from 
different points of the compass, the mean velocities of movement in these in- 
stances, and the mean ** angle of filature," that is, the mean angle between 
the direction of movement and the direction of filature, this angle being 
regarded as positive when the Y point lay to the right of the point from which 
the douds moved, and as negative when it lay to the left. * 

Table n. shows the percentages of the angles of filature, expressed in 
points of the compass corresponding to the three velocities. 

TABLE I. 



' Direction from 


No. of 
Instances. 


Mean 
Velocity. 


Mean Angle 
of Filature. 


North and NNB 


221 


1-97 



+ 15 


NE „ ENB 


54 


153 


+ 6 


E „ ESE 


6i 


1*45 


— 2 


SE „ SSB 


149 


170 


- 8 


S „ BSW 


38s 


208 


- 4 


BW „ W3W 


836 


1*92 


+ 7 


W „ WNW 


882 


2*21 


+ 6 


NW „ KNW 


712 


2*02 


+ 6 



TABLE II. 



Estimated 
Velocities. 


Percentages of Angles of Filature, in points of the 

Compass. 


-6 


-4 


— 2 





+ » 


+4 


+ 6 


+ 8 


I 
2 

3 


II 

2 

• • 


13 

2 

I 


7 
12 

8 


21 

53 
79 


"9 
21 

12 


6 

4 


12 

3 

• • 


II 

2 

• • 



The conclusions to which these tables lead may be thus summarised. 
First, a longitudinal motion of the threads is very greatly predominant over 
a transverse motion. I have always found that the beginner usually 
imagines the threads of Cirro-filum to move transversely. It is possible 
that this notion may arise from some idea of waves of air as productive of 
threads, but it is more probably due to the fact that after threads of Cirro- 
filum have appeared over any part of the horizon, these are firequently 
propagated rapidly over the sky, so that the observer who has not correctly 
watched the motions of particalar portions of the cloud, is led to suppose them 
to be actually carried up to, or past, the zenith, by the upper currents of 
the atmosphere. 

Secondly, the positive angles, that is the instances in which the Y point is 
somewhat on the right of the point from which the clouds move, are most 
abundant when the motion is from some Northerly or Westerly point ; while 
the negative angles, that is the instances in which the Y point lies on the left 
of the point from which the clouds move, are common when the motion is 
from a South or South-east point. 
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Thirdly, the high velocities are confined to those instances in which the 
filature is either nearly or quite in correspondence with the direction of move* 
ment, and the instances of filature transverse to the direction of moTement 
never occnr when the movement is very rapid. The converse, however, of 
the first of these propositions is not true. 

The question now arises on what hypothesis is the structure of these remark- 
able lines of cloud to be explained ? To answer this question, in the first 
place an examination must be made of the structure of some of those lower 
clouds which approximate to the same form as Cirro-filum ; and secondly, 
there must be an endeavour to catch Cirro-filum itself in the act of formation. 
This last attempt, it will be found, can only be made under exceptional 
circumstances. 

It will be seen in a low ill-formed Cumulus, on a day when there is con- 
siderable motion in the atmosphere, that its upper portion commonly leans 
forward in the manner represented in the accompanying diagram (fig. 1.) 
This form is obviously due to the increase of velocity with altitude. The 
lowest stratum of the atmosphere is subject to much retardation, arising from 
the inequalities of the earth's surface ; the stratum immediately above that, 
though less retarded, is subjected to a drag in passing over the sluggish stra- 
tum beneath ; the layer next above is subjected to less retardation ; and the 
same rule holds good' for the higher strata of the atmosphere. In fig. 1, 
the piece of rag cloud is supposed to be moving from right to left, and the 
lengths of the arrows above and beneath it represent the relative velocities 
of the atmosphere moving in this direction. This is observed in about ten 
out of twelve cases in which this form of cloud occurs. There are, however, 
instances, especially with North-easterly, Nodherly, -and North-westerly wmds, 
in which a cloud, seen either in the wind's eye, or in the direction towards 
which the wind is blowing, possesses the appearance shown in the above diagram. 
In these instances, it may be inferred (and when there are higher clouds 
visible at the same time, the inference is found to be correct) that the wind 
in the head or upper portion of the cloud is from the righthand side relatively 
to the motion in the lower part. Again, sometimes, as in diagram 2, a cloud 
having the same figure as before moves in the contrary direction. These 

1 1 do not wifih to be understood to imply that the inorease of velooity with altitude 
is by any means miiform, or that any formula has yet been devised which adeqaatelj 
expresses the relation between altitude and velooity. In the region oooupied by the 
majority of the stratiform clouds there is a depression in the velocity-curve. Dr. 
Vettin has pointed out that a relative " slackening of the speed of air motion takes 
place immediately in the region in which the most active and copious precipitations 
take place. Intensity of the formation of douds and the slackening of speed henee 
appear to stand in connection with one another." This he attributes to the diminn- 
tion of barometric gradient owing to the heat liberated in the process of oondensatioD. 
An explanation may perhaps be found in the principle by which Br. EQppen has 
endeavoured to explain the increase in the diurnal velocity of surface winds over land ; 
for just as vertical interchange increases the velocity of the lower currents, so must 
an ascensional current, wherever accompanying the condensation of vapour, cause de- 
crease of velooity in the cloud-stratum. 
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instanees rarely occur except when the wind has recently changed from a 
Southerly to « Northerly point, aiill ohservations of ^e higher clouds when 
made at the same th&e commonly show that the upper wind still continues to 
be Southerly. Here, then, it is inferred that the lower portion of the cloud 
moves more rapidly than the upper portion, although the direction of motion 
is uniform. 

Itg Z 





Thus even in the cumuli -forms, which ordinarily tend to the hemisphencal 
shape (being due to the rise of local masses of heated air), a tendency 
to something distantly approaching the form of a belt is produced by 
inequalities of velocity and direction at different levels, and the direction 
or slant of the belt wholly depends on the nature of these differences. 

Again, look at the lines of snow which often fall from clouds at a considerable 
elevation, though much lower than true Cirro-filum. These snow lines (to 
which I have given the name of ''Pseudo-cirrus-Pendulus '*) are commonly 
nearly perpendicular at the point where they leave the cloud, but become 
more and more horizontal towards the tail, that is, towards the place where 
they are evaporated by contact with the warmer air beneath. It is inferred 
that the perpendicularity of the front part of these sweepers of snow is due 
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to their retaining, at the commencement of their fall, the velocity of the cloud 
from, which they are precipitated, and that the fact that their nuyor axis 
usually coincides with the direction of movement is due to the general 
uniformity of direction, accompanied by great decrease in velocity, of the 
strata of atmosphere through which they successively pass. Instances, how- 
ever, of these Pseudo-cirri frequently occur in which a side twist is given to 
the lines of descending ice, by a difference of the direction between those 
upper and lower layers of the atmosphere through which they range. Hera 
there is something which closely approaches the structure of Cirro-filum 
when the direction of filature is not coincident with the direction of motion, 
and it would be difficult to believe that the causes of two such similar 
phenomena are themselves dissimilar. 

Cirro-filum is most common around the exterior margin of a system of 
cyclonic circulation, often at a distance of many hundred miles from the 
centre of such a system. It is impossible in these cases to watch with any 
great amount of success the formation qf the individual threads. Cases, 
however, occur in which Cirro-filum is developed in large quantity from a local 
shower-cloud, during otherwise serene weather ; and here it is possible to 
watch the process of formation without difficulty. Under a summer sky a 
massive Cumulus begins to form a few miles distant from the observer. The 
atmosphere being nearly calm up to the height of 12,000 ft. or 14,000 ft. the 
Cumolos preserves its hemispherical form, and an enormous aggregate of 
cloud matter is produced, the contents of which may occupy a space of 
upwards of 100 cubic miles, while the extreme opacity of the cloud shows 
that the water spherules which compose it are somewhat closely packed. 
No rain falls from such a cloud while it preserves the hard outline of its 
upper portions, and its general hemispherical figure. Suddenly the summit 
of this cloud becomes soft-looking, and spreads out laterally in cirri-form 
fibres, this change being always simultaneous with the fall of a sheet of rain 
out of the cloud. The electrical charge which prevented the collision of the 
particles composing the cloud while these particles remained spherical, has 
been suddenly diminished in the upper portions of the cloud, as soon as these 
particles are congealed into ice needles, from the edges and extremities of 
which the electricity immediately escapes. The particles now only moderately 
electrified unite, and in their rapid descent absorb the smaller spherules with 
which they come in contact. The falling rain, and perhaps still more rapidly 
the disruptive discharges, if such occur, farther tend to ''tap** the electricity 
of the cloud, i.e. to lower the potential of the cloud-mass ; and the shower* 
making process continues till all or nearly all of the lower portion of the 
cloud has disappeared. Now in those instances in which there is not only 
very little motion in the lower layers of the atmosphere but also in the higher, 
the ice-cloud left in the upper regions of the atmosphere is a true Cirrus, 
the curls and twisted forms of which are probably due to slight lateral 
inequalities of pressure produced by the processes of condensation and 
congelation. A Cirrus so produced may hang nearly motionless for upwards 
twenty-four hours in the sky, or may more commonly drift very slowly over 
districts from which the shower which produced it was invisible. 
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In a large nnmber of instances, however, the upper portion of the clond 
does not move nniformly with the lower ; and it is quite conceivable that the 
congelation itself which renders the shower possible, is often due to the 
penetration of the upper portion of the cloud into a cold current of air. In 
all snch cases Cirro-filnm results, streaming off in threads from the summit 
of the shower-cloud. Whenever the body of the cloud follows the direction 
of these threads, or moves in exactly the opposite direction, there is no angle 
of Mature ; but whenever the body of the cloud moves in a direction which 
forms a horizontal angle with the direction of the Girro-filum, the Y-point of 
the latter is no longer coincident with the direction of movement. In the 
accompanying diagram (fig. 8), which represents what may be not uncom- 
monly seen, the direction of the upper current is such as to carry the thread 
of the Cirro-filum towards the zenith, in the direction A — B ; but during 
the time occupied by its traversing this distance, the body of the shower- 
cloud has moved from A to C, and the band of Cirro-filum consequently 
Eos from B to C. 



Tig 3 



Now it seems reasonable to suppose that the processes taking place in the 
production of Cirro-filum around the large area of condensation which forms 
the front of a barometric depression are, in their main essentials, similar to 
those which are seen executed in miniature, as above described. It is thus 
possible to construct, hypotheticaUy, a *' triangle of filature " which shall 
account for the disposition of the cloud bands, whenever these do not move 
longitudinally. When, however, the point Clies in the straight line A B, the 
filature of the cloud will correspond with the direction of movement. 

These conclusions are in the main in harmony with those at which Herr 
MoUer arrives in his very interesting paper on this subject, as also with those 
of Dr. Linss, on the origination of cloud streaks.^ 

1 Aooording to the last-named author, if v, represent the direction and velocity of 
the lower, and v, those of the upper wind, " then if the angle between v, and v, is 
practically m7, a streak can originate only when v^ and v, are different in magnitude, 
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It happens that the observer is often able to hazard a moderately safe con- 
jecture as to the approximate direction of the movement of Cirro-filom even 
when visible but for an instant through a break in the lower clouds. For 
not only are the chances strongly in bvonr of a longitudinal movement (as 
is evident from Table I.) but the configuration of the cloud commonly in- 
dicates in which of the two longitudinal directions the thread is moving. The 
commonest appearance of Cirro-filum is that represented in fig. 4, where the 
heads of cloud appear pointing or curled upward. The explanation of this 
curvature has been already suggested, and it is obvious (from the general 
law according to which velocity increases with altitude) that the '' heads " 
which represent the loci of precipitation usually move in advance of the body 
of the cloud. A remarkable exception to this rule is frequently observed in 
the rear of a centre of cyclonic disturbance, and I have never observed it 
elsewhere. Here, after the upper current has changed to a North or North- 
west point, which commonly occurs some hours later than the corresponding 
change in the lower current, the posture of the heads of cloud suggests an 
idea, as in fig. 6, of a movement which is the opposite of the reality, the 
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strands moving from North or North-west more rapidly than the generatmg 
loci. This phenomenon, which rarely lasts more than two or three hours, is 
due to the fact that the winds forming the rear of a cyclonic circulation com- 
mence first near the earth's surface, and are the last to embrace the whole 
region of the cirri-forms. 

In noticing the position of the loci of precipitation relatively to the filature, 
it is desirable after observing a cloud in one azimuth when possible to look 
at another in the opposite. A lateral twist is not unfrequent in Cirro- 
filum, in consequence of which portions of cloud which project towards the 
observer's zenith appear in perspective to be higher than other portions with 
which they are really on the same level. 

Now referring again to Table I. a probable explanation can be offered of 
the fact that the positive angles are found principally with Northerly and 
Westerly, and the negative with South-easterly movement. The majority of 
the Northerly upper currents occur with Westerly surface winds, and a con- 
struction of the " triangle of filature *' at once shows that in these instances 

and then the direction of the streak \a coincident with the direction of the wind." It 
18 remarkable, however, that of the sixty-one caaes whioh Dr. Lines has examined 
there were only eleven in which the imflile between v, and v,, if reckoned to 5^, wm 
pnetically mL Ueber die Entstehnng der Wolkenstreifen."— ^^OK^rtft JUr MtUarth 
logie, vol. xviii. p, 88. 
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the tan of the elond will be oarried a little to the right of the <' head.*' The 
Westerly upper coirents are common above Soath-westerlj or Southerly sur- 
face winds, and the " triangle of filature '* here again gives the same result. 
But the South-easterly upper currents are most commonly noticed in the im- 
mediate rear of a South-easterly surface wind, when the under current has 
already veered to some Westerly point, and before the veering takes place in 
the upper current. Here a construction of the ** triangle of filature " shows 
that the tail of the cloud will be carried to the left of the head. 

The great numerical preponderance of the Westerly over the Easterly 
npper currents shown in the table is not, I think, more than should be 
expected. Mr. Ferrel, principally firom theoretical considerations, calculates 
the Eastward component at the level of the cirri-forms as about fifty miles 
per hour for the latitude of the British Isles, as contrasted with an Eastward 
su&ee-wind of about three miles per hour. Besultants obtained from the 
table in the Paper scarcely show so enormous a difference. Further, in con- 
nection with observations of the upper currents, I may be allowed to repeat 
what I have written on a former occasion : " I believe that the number of 
observed upper currents from East to North-east points is unduly low as 
compared with the unobserved. I am led to this conclusion simply from 
the following fiAct : — ^Periods of many days' duration every now and then 
occur in which the cirri-forms are very rarely visible ; and when in the course 
of these periods an observation can be taken, the upper current is very 
frequently found to be from an Easterly point." 

In conclusion, I would say that in ttie employment of the name '* Cirro- 
filum," and of some other terms in this Paper, I have not sou^t any 
prejudication in favour of my own proposed system of cloud-classification. 
That system will eventually have its fate decided by meteorologists. I have 
employed these names as sparingly as I could, and simply because I should 
have hardly rendered my meaning intelligible without the use of some con- 
cise terms. What I have desired to point out is, that the structure of Girro- 
filum is necessarily an important element in the prognosis of weather. If 
the air movements in the higher regions of the atmosphere be regarded as 
governed by laws precisely similar to those which regulate the movements of 
the air at the earth's surface, then the filature in a large majority of eases 
maps out the isobars at the level of the cirri-forms. Nor will its study be 
lessened in importance by adopting, on the other hand, the conclusions of 
Koppen, Sprung, and other eminent meteorologists, according to which the 
movement of the higher clouds is not so much due to differences in the 
distribution of pressure at the level of these clouds, as to motion previously 
imparted to them when at a lower level. For the '' filature " will still 
show the actually existing relation between the upper and the lower currents. 
The value of results of instrumental observations communicated from distant 
stations by telegraphy is familiar enough to all meteorologists. May I not 
ask for some attention to messages sent day by day, and year after year, 
through the silent aerial wires ? German meteorologists, with their readiness 
to accept all the results of honest observation, and their determination to 
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attack these results by the method of mathematical inqniry, can already 
claim a priority of discovery in some particulars relating to the interpretation 
of these last-named messages. I see no reason why this Society should be 
behind them in these investigations. 



DISCUSSION. 

Mr. Abergrombt agreed in the main with all the conclusions arrived at by 
Mr. Ley. He himself had all but completed a paper on the subject of the for- 
mation of cloud stripes, and his working out of what Mr. Ley called the "angle 
of filature *' agreed with the figures given in the paper. He also gave an illus- 
tration of the origin of these stripes drawn from the direction of the smoke left 
behind by a steamer. He could not hold that it was an extremely rare sight to 
see a stripe of cloud nearly at a right angle to the wind, as he had often observed 
a cloud in such a position. There was no necessity for the aqueous vapour 
in the cirrus to be nrozen, though it was so in the majority of cases, as he had 
seen cirrus-shaped clouds formed low down under conditions of temperature 
which precluded the possibility of their being ice. He dissented from Dr. 
Eoppen s theory that the diurnal increase in the velocity of the surface winds 
was due to their intermingling with the upper currents, a theory which Mr. Ley 
had referred to in the paper as probably correct, because he had observed diurnal 
increase of velocity when the upper currents were moving slower, and even in 
an opposite direction to the surface wind. The sudden change in the appear- 
ance of the top of a cumulus cloud when rain was about to fall from it, which 
Mr. Ley had noted, was a valuable observation. He believed that the principles 
laid down by the author were capable of great extension, and hoped that he 
would soon lay his results before ttie Society. 

Mr. Stanley remarked that the upper South-westerly currents which were so 
prevalent in these islands were possibly part of the compensating currents for 
the North-east Trade Winds. 

Prof. Archibald o])servcd that the angk of filature might be concisely said 
to represent the difPerence both as to direction and velocity between the currents 
at the upper and lower ends of the filum. He considered Mr. Abercromby^s 
objection^ to Dr. Koppen's theory of the diurnal increase in the velocity of toe 
surface wind, on the ground that the upper and lower currents were often found 
to be blowing in different directions, to be palpably unsound, since these lai^ 
difierences were quite independent of the diurnal variations, while even if i 
retardation of the upper strata did co -exist with an acceleration of Uie lower, 
which could scarcely be doubted, it would be almost impossible to observe 
or measure it with present appliances. He had noticed the spreading out 
of the top of a cumulus cloudf, when about to rain, very frequently in India, 
and it had always seemed to him to be strikingly analogous to, if not actually 
identical with, the phenomenon of the cloud cap or table-doth on mountain 
peaks and table lands, only that in the former case the cloud was probably 
warmer than the surrounding air, while in the latter the peak was the condenser. 

Capt. ToTNBEE was glad to learn that Mr. Ley*s paper was based on careful 
and numerous observations. He hoped that other writers on clouds would follow 
his example, and never introduce a new name until it had been proved that the 
cloud it represented had a decided character and was related to an important 
state of weather. He found that observers complained of the difficulty they had 
in distinguishing clouds at the present time, wnen only about eight forms were 
given, and sincerely hoped that no new name would oe admitted until it was 
proved necessary by numerous and careful observations. With regard to the 
naming of ** upper clouds," his practice in talking over the subject with captains 
and officers of ships was to say, ** If you see a high cloud which takes the form 
of lumps or nodules, call it * cirro-cumulus.* If a high cloud is evenly spread 
over the sky, call it * cirro-stratus.' But if a high cloud is neither lumpy nor 
evenly spread, call it ^ cirrus.* '* He feared that oy asking ordinary observers 
for more minute divisions nothing would be gained, and he thought that the 
direction of motion and speed of high clouds named according to the rough clas- 
sification just stated would go far to supply the aid to forecasting which Mr. Ley 
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asked for. He also thought that Luke Howard's definition of nimbus as a 
" cumulo-cirro-stratus " agreed with Mr. Ley's detailed account of the same 
cloud. 

The President (Mr. Laughton) pointed out that Table I. scarcely sup- 
ported Mr. Stanley's remark that the upper currents over these islands appeared 
to be a compensating current for the Trade Winds of the Northern Hemisphere. 
Such a current would be necessarily from the South-west, whereas the Table 
referred to showed a very large preponderance of upper current from the North- 
west quarter. 

Rev. W. Clement Ley, in reply to Mr. Abercromby's remark that cirrus was 
not of necessity frozen vapour, said that probably Mr. Abercromby and himself 
might be agreed as to whether any cloud which they might see consisted of frozen 
or unfrozen particles, although they would differ as to the names to be applied to 
such clouds. He could not altogether agree with Prof. Archibald's remarks as 
explanatory of the lateral expansion of the summits of shower-clouds. As 
regarded Mr. Stanley's idea of the upper current over these islands being a com- 
pensating current for the Trade Winds, he admitted that our Westerly winds 
altogether might be so regarded. The Northerly component of our prevailing 
upper currents, which blew somewhat o£E the Polar depression area, was the 
compensation of the Southerly component of our surface winds, which inclined 
somewhat into that area. 



Notes of a Seoond Sebies of Expebiments on the Distribution of 
Fbessure upon Flat Surfaces pebpendiculablt exposed to the 

Wind. By Biohabd H. Cubtis, F.R.Met.Soc. 

[Bead June 20th, 1883.] 

In the present Paper I propose to give the results of some further experiments 
on the distribution of wind pressure on flat surfaces perpendicularly exposed 
to it, in continuation of those described in the former Paper on the subject 
by the late Mr. C. E. Burton and myself.* 

By the sudden death, however, of my coadjutor last summer, the observa- 
tions which he had been previously carrying out have been lost, and I have 
been deprived of his valuable help in carrying on the investigation. 

The methods of experimenting and the form of apparatus used in these 
later experiments were in all respects except one the same as before. The 
single exception was in the method of mounting the plates. Owing to the 
inconvenience of supporting large plates on a tripod stand, their mounting was 
modified in the following manner : — 

Two trestles, each 2 ft. 9 ins. high, were placed on the ground about li 
ft. apart and parallel to each other, and upon them two 11 -inch planks 10 ft. 
long were laid side by side, but with a space, usually of an inch or two, 
between them. Upon these planks, and near their windward edge, the 
plate to be investigated was placed, standing upon narrow feet fixed trans- 
versely to the plane of the plate, by iron brackets at or near each of its 
lower comers. 

ill this way the plates were raised sufficiently above the planks to allow of 

1 Quarterly Journal, Vol. VII I. p. 139. 
NEW 8XBIX8. — ^VOL. IX. 8 
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as free an escape of air at the bottom as on all the other sides. The square 
plate of 16 ft. area, the results for which were given in the first Paper,^ was 
mounted in this manner, as well as the three plates used in the present series 
of experiments. The small square plates of 1 ft. area, which were first 
experimented with, were however mounted on a tripod stand, and I thought 
it advisable to mount a similar plate upon the trestles in order to ascertain 
the effect of that method of exposure. The results obtained are given in 
Table I., and are shown graphically in Fig. I. On a comparison of this 
diagram with Fig. Y. in the previous Paper a close agreement between the 
two results will be perceived. This is satisfactory, not only because it proves 
that the later plan of mounting the plates is free from serious defect, bat 
also because of the general support it gives to the methods employed in these 
experiments, — ^the observer and all the apparatus being entirely different in 
the two series. The other plates which have been experimented with, and 
the results for which are given in this Paper, are a square plate of 6^ sq. ft. 
area, and a circular plate of 2 sq. ft. area. 

The mean results for these two plates respectively are given in Tables II. 
and in.f and show for the 6^ ft. plate a system of pressure-lines differing 
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Bomewhat (Fig. HE.) from that obtained from the square plate of 16 ft. area, 
and still more from that given by the square 1 ft. plate. The contour of the 
lines is in this case parallel to the edge of the plate, and the 80 per cent. 
line falls relatively about midway between the positions it occupied on the 
two former plates. On the round plate the area bounded by the 90 per 
cent, line is relatively rather larger than on the square plates, and the 
decrease of pressure near the periphery of the plate appears to be more 
rapid. 

Besides investigating the distribution of pressure upon the surfaces of the 
plates, experiments have been made to determine the relative central 
pressure on each plate. The results are given in Table YI. 

The statement has often been made that high wind-pressures — say 40 lbs. 
and upwards per sq. ft. — ^have only been recorded by anemometers having 
pressure plates of small area, — 1 or 2 sq. ft. ; and that large plates fail 
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to indicate these exceptionally high pressores. The present experiments, 
however, show that the central pressures are practically the same on all 
plates ranging in area from 1 sq. ft. to 16 sq. ft., and on round as on square 
plates; and also that the mean pressure per unit of area is greater on 
a large plate of 6^, or 16 sq. ft. area than on a small one of only 1 or 2 sq. 
ft. area — ^results which certainly do not seem to support the statement just 
referred to. 

Assuming it to be the fact, however, that an anemometer having a large 
pressure -plate will not indicate such high pressures as those shown by a 
similar instrument similarly situate, and differing from the first only in 
having a small pressure-plate, then two possible explanations suggest them- 
selves : — 1st. That the area of a gust of wind is small compared with that of 
the larger plates ; aud 2nd, and more probably, that the currents of air 
passing the edges of a plate, and dragging away the air at its rear, produce 
a much greater effect upon the small than upon the large plates, and in that 
Way more than compensate for the lower mean pressure on the front surface 
by the greater defect of pressure produced at its back. No attempt has, 
however, been made in the course of these experiments to investigate the 
partial vacuum at the rear of a plate caused in this way, although it would 
Seem in the case of the round plate that its form materially affects the 
Iresult. 

Some experiments were made on one occasion to determine the distribu- 
tion of pressure on the surface of the 1 fb. plate when placed at an angle of 
45° to the direction of the wind. The holes Aj, Cj, E], and Gt, only were 
tested ; A,, being the hole on the windward edge of the plate, and £, the 
hole on the edge directed away from the wind ; the mean result given in 
Table V. shows a considerable augmentation of pressure at the hole on the 
windward edge above that shown when the plate is in its normal position, 
while at the leeward edge there is a decrease of pressure, but to a n^nch 
smaller extent. At the centre of the upper and lower edges the relative 
pressure is very little changed from that observed when the plate is in its 
normal position. 
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Table IV. gives the results obtained from a short series of experitaents 
made by comparing the pressure at the holes on one edge of the 1 ft. plate 
inter $e. The centre hole A, being taken as a standard, a direct comparison 
was made between it and B, and H,, with the result of confirming the values 
previously obtained for those holes. 

TABLE IV. 

Comparison inUr se of pressure at Holes on edge of Plate (Square) x ft. area, Aa^ being 

taken as the Standard. 

Hole. A2 B2 H2 

Mean Beading •••) I'oo 098 0*98 

No. of Observations . . 18 21 

TABLE V. 
Besults from Plate (Square) x ft. area placed at an angle of about 45° to Wind. 

^°^®- Windward. Leewwd. ^^' ^^' 

Mean Beading 1-30 0*64 0*81 0*85 

No. of Observations 22 21 ig 23 

TABLE VI. 

Comparison of Central Pressures on Plates of different Areas and Shapes. 

CTQie Circular Square Square Square 

2 sq. ft. area. 16 ft. area. 6i ft. area, i ft. area. 

^ Mean Beading , 1*00 1*09 i*ii 1-02 

No. of Observations .... •• 49 51 51 

TABLE Vn. 

Percentage of the Total Area of the Pressure Plates enclosed between the lines of 

equal pressure shown in Figs. I., II., and III. 

Plate. Percentage of Area. 

90 80 70 60 Edge of Plate 

Bound Plate of 2 square ft. area 28 20 18 17 17 

Square Plate i square ft. area 18 36 36 10 fidge of Plate. 

„ 6^ ,, 25 46 29 Edge of Plate. 

16 „ 19 55 26 M 

(For fig. showing pressure lines on 16 ft. plate see previous paper, Quar. Jour. 

Vol. in. p. 144.) 

All the observations from which the tables of mean results given with this 
Paper have been obtained were made by Mr. Dowson, F.B.Met.Soc, of Gel- 
deston, to whom I was previously indebted for the long series of observations 
upon which the results for the square plate of 16 ft. area were based. 

The observations comprised in the present series number 2,257. 



DISCUSSION. 

Mr. Dines referred to some experiments he had made on wind pressure, which 
consisted in exposing to the wind boxes loaded with certain known weights, in 
such a manner that if the wind were sufficiently strong they would be over- 
turned. The greatest weight the wind had ever overturned was 9J lbs., the 
dimensions of the box containing this weight being 12 X 6 X 6 ins. 

Professor Archibald remarked that it would be interesting, while measuring 
the pressure in front of the board, also to measure the amount of drag or vacuum 
behmd the board, and so get the actual total pressure to which boards of 
different shapes and sizes would be exposed in a wind. 
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On the Beduotion of Wind REOoBDa. By the Hon. Balph Abebcbombt, 
F.B.Met.Soc. 

[Bead Jane 20lh, 1888.] 

The materials for the redactioii proposed in this paper are snpposed to 
hare been obtained from anemographic records, similar to those given by 
the Eew instruments, after they have been tabulated for every hoar. It is 
proposed to obtain the value of the following items : — 

1. Q, the total quantity of wind ; 

2. 9, the quantity from different points of the compass ; 
8. F, the frequency of different winds ; 

4. F, the mean velocity ; 

5. V, the diurnal variation of velocity ; 

6. y, the mean velocity from different points of the compass ; 

7. 22, the resultant ; 

8. D, the mean direction ; and 

9. d^ the diurnal variation of direction. 

The physical significance of these different items will now be discussed 
Mfiattm, and the best methods of obtaining them. 

Q, the total quantity of wind for any desired time is simply the number 
given by the counter of a Bobinson*s anempmeter for the required period. 
This item measures the comparative windiness of a place, or time ; but in 
practice the numbers are so large that it is seldom used. 

For instance, at Liverpool the average number of miles run in a year 
is 114,050. 

9, the quantity from different points of the compass is got directly from 
the tabulations, by adding up the quantities found under each direction for 
any time required. Of itself q does not give much information, for the 
direction which has the largest quantity may be either the most stormy or 
the most frequent wind, but it is indispensable for finding y and A. 

F, the frequency of the wind from as many points of the compass as may 
be considered necessary, is found directly from the tabulations by adding ap 
the number of hours or days that each wind blows, independent of its 
velocity. This is one of the most important items as an element of climate, 
especially for navigation. When the frequencies are arranged in a diagram, 
radiating from a centre in the proper direction, the well-known '* wind rose" 
is obtained. 

7, the mean velocity for any time t, is got directly from the tabulations by 


the equation F = ~, where Q is the total quantity for the time desired. 

Like Q, it gives the measure of relative windiness ; but being in practice a 
much smaller and more convenient number, it is invariably employed for 
that purpose. Thus at Liverpool the mean velocity for the year is 12*88 
miles an hour. 

V, the mean diurnal velocity, is got from the tabulations by adding all the 
quantities recorded at the same hour, and taking their mean value. This is 
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an important and interesting item, and mnst not be confounded with the 
mean dinmal resultant, 
y, the mean velocity from different points of the compassi is found by the 

q 

equation y =■ -^ where q is the quantity, and F the frequency. This item 

gives the most stormy quarter, and need not coincide with F or q. As the 
force of wind is some function of its velocity, Archibald Smith's name 
" dygogram ** (force-angle-diagram) has been suggested by Mr. Bundell to 
distinguish this item, and his dygogram for Liverpool is given in Fig. 1. 
The dotted circle represents the mean velocity from all quarters, and therefore 
shows y very clearly. 
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Rf the resultant, is ascertained from q by treating the different quantities 
as if they were forces radiating from a point, and combining them by the 
parallelogram of vectors, or else as a polygon of forces. In Fig. 2 is given 
the resultant polygon for Liverpool, as deduced by Mr. Bundell, for the 
whole year. This is also the item given by the wind-component integrators, 
of which several fonns have been brought out of late years. 
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Now as to the physical significance of the resultant, it is manifest from 
an inspection of the Liverpool diagram that the resultant is a positional, 
and not a quantitative measure, so that no deduction can he drawn from its 
magnitude as to either the mean direction or velocity of the wind. Take for 
instance the extreme case of 120 miles of a Northerly land breeze being suc- 
ceeded by 120 miles of a Southerly Seabreeze. The resultant is N — S=0, 
the equation to the origin, which simply means, that if a balloon had been 
blown 120 miles out to sea in the morning, it would have been blown back to 
the place it started from by the evening sea breeze. Thus it is clear that the 
resultant may be described as the '^ balance of the backs and fores of the 
wind; '' and this seems to have been the idea of the meteorologists of the 
commencement of this century, who considered that it was hopeless to follow 
the apparently fickle changes of the wind, and who looked on the resultant as 
giving the balance of the flow of air past any place for a year or shorter 
period, from which perhaps some laws of atmospheric circulation might be 
deduced. This resultant has been calculated for a large number of places, 
but the Author does not think that any very important facts have been there- 
by discovered. 

£), the mean direction of the wind. 

Before describing the methods of obtaining this item, it may be expedient 
to consider what the mean direction of the wind really is. 

In Fig. 6, where the direction and velocity traces at Eew are given for 
three consecutive days, looking at the direction trace for the first day, it is 
clear that a straight line might be drawn parallel to the base, on which the 
diurnal variation would be nearly symmetrically superimposed. 

This line would certainly be the mean direction for the day, and would 
have the same physical significance as the mean level of a tidal ocean. 

But if, as on the third day, the wind suddenly shifts nearly 90^ aboat 2h. 
a.m. it is difficult to say what the mean direction is. If a lake discharged 
itself into the sea by a waterfall, what significance would the mean level 
of the land between the summit of the fall and the sea level possess ? Take 
also the extreme case before mentioned, with equal frequencies, instead of 
equal quantities, of opposite winds with land and sea breezes, what is the 
mean direction for the day ? There are, however, three mathematical pro- 
cesses for treating lines meeting at a point, which present analogies to wind, 
which it will be worth considering, in case they may throw any light on the 
idea of mean direction. 

These are r, the resultant ; 

g , the geometrical, and 

a, the arithmetical. 

The best way of illustrating these methods will be to take an ideal case, and 
treat it by all three, so as to compare the results. Fig. 8 is a simplified 
and exaggerated diagram of the wind direction for the 24 hours from noon 
August 7th to noon August 8th, as shown in Fig. 6. The velocity curve in 
the diagrams has no resemblance to that in Fig. 6. Here the wind is sup- 
posed to blow for fourteen hours from the South, with a quantity of 800 
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miles, and then to shift suddenly to the West for ten hours, with a quantity 
of 400 miles. Comhine these numhers as a resultant, Fig. 4, and a direction 
is obtained 58^ W. of S., and a quantity of 500 miles for the day marked r 
in Fig. 8. 

The author has already shown what the significance of this resultant is ; 
but on coming to consider it as the mean direction for the day, it will be 
found to represent a direction from which the wind never blew at all, and 
that to get it velocity and direction, which have nothing to do with each 
other, have been compounded. The effect of this is very clearly shown in 
the resultant velocity, which is only 21 mUes an hour, instead of 29 miles, 
the true arithmetical velocity. This seems to be the most unsatisfactory 
method of deducing the mean direction. 

Next by g, the geometrical method, the frequencies of the different winds 
are combined, as in Fig. 5, by the parallelogram of vectors, but without any 
consideration of velocity. In this case a direction is obtained about 85°i 
West of South marked ^, in Fig. 8. As in the case of the resultant, this is 
a direction from which the wind never blew, but is so far a better representa- 
tion that it is compounded of pure direction. The method fails when the 
frequencies are equal and opposite to one another. 

Lastly by a, the arithmetical method, the mean number of degrees; 
measnred from the base of all the hourly tabulationsi is taken. Here tber^ 



280 



QUABTEBLT JOURNAL OF THB METBOBOLOOIOAI. SOOIBTT. 



Fig. 4. 
400 MILES 



300 

MILES 



yr^ 



y 



y 

^ 63 



\^ 



^y 



6o; 



0.-' 



r'^ W,ofS 



r « 



(— 



Fia. 6. 
10 



% 



/SS'/z 
/WoTS 



\ / 



1/ J 



14 



are fonrteen hours at 0°, and ten hoars at 90°, or ^^ = 87^^ as marked a 
in Fig. 8. The close agreement with g in this case is purely accidental. 

This is the same value which would be ascertained by dividing the area of 
the curve, as obtained from a mechanical integrator, by the length of the 
base line. like the other two methods, this gives a direction from which 
the wind never blew, and fiEdls sometimes when the wind is shifting between 
North-north-west and North-north-east, unless 860° be added every time 
the trace passes the upper North line. 



Fig. 6. 
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Considering, then, all the mathematical results, it cannot be said that they 
assist in any way to a conception of mean direction, and it almost seems that 
variable winds are among those things in nature which cannot be added, and 
must simply be recorded as " variable.*' In this country probably about 20 
per cent, of days would be so recorded, while the remaining 80 per cent, 
would belong to a type to which a definite direction could be attached. If a 
mean direction is wanted the arithmetical method, being the simplest, is 
certainly to be preferred. 

Lastly (2, the diurnal variation of direction. This may be best discussed 
b^ considering Fig. 7. Here the wind is supposed to blow for four days from 
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East and then for three days from North-west, and it is assomed that a similar 
amonnt of diurnal variation is superimposed on eaeh day, as shown by the 
full line. If the separate directions are combined geometrically, a mean is 
got of 42°, and if arithmetically a mean of 186^ as shown in the figures from 
North. It is also clear that whichever method is adopted the difference 
between the two sets of maxima, X and d?, and the two sets of minima, N 
and n, will be practically the same, and that, therefore, the dinmal variation 
will be given correctly, though the mean direction or level of variation will differ 
largely. As both mean directions are to a certain extent analytical fictions, and, 
therefore, of about equal value, the arithmetical method is to be preferred as 
being much the simplest. If the amount of variation with the East wind 
was not the same as with the North-west wind, then the mean variation 
given by the two methods would not be the same, but the difference would 
not be great. Most recording anemometers, such as those at Kew, give a 
direction trace independent of velocity as it really is in nature. The arith* 
metical method gives the mean value of this curve, free of all complication 
with velocity, as in the resultant method. 
Such are the principal items which it se^ms desirable to obtain in reducing 
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any serioB of wind records, and it becomes a qnestion whether it is worth 
while applying harmonic analysis or any other mathematical treatment to the 
results. Consider the genesis of a statistical carve. In the first place, a 
glance at a series of wind corves, as in Fig. 6, will show that wind like 
temperature has no definite diurnal amount, and that therefore there is no 
absolute physical constant to be discovered, but only an arithmetical result 
which can be obtained. Also, that it is extremely improbable that all the 
greater changes will ever exactly balance out, so that some of the minor 
flexures of the mean curves will only represent unbalanced numbers, 
and not a real physical phenomenon. In the second place, the whole theory 
of averages depends on the principle that when the general fluctuations are 
averaged out there is only one diurnal variation left. But in practice, with 
wind direction, there are often two near the coast, viz. ordinary and land 
and sea breezes. These get mixed up in the result, and cannot be elimi- 
nated. For instance, at Liverpool the diurnal variation of direction is 
normal during ten months of the year, that is to say, the wind veers with 
the sun, and backs at night, but in autumn local land and sea breezes 
invert the rotation. If, then, it be attempted to express the variation 
for the whole year in a harmonic series, it can doubtless be done, but 
that involves the idea that the function is contmuous, which it is not, and 
the series represents a geometrical fact, but not a physical phenomenon. 

It cannot be said that harmonic analysis has as yet added much to our 
knowledge of meteorology, and the author doubts if there would be much 
advantage in applying any further mathematical treatment to the items ob- 
tained in the manner suggested in this paper. 

In considering the diurnal variations of wind, the most important point is 
to discover the relation of a change in velocity to a change in direction. To 
do this it is obvious that the two variations must be kept entirely separate. 
Unfortunately, in almost all the reductions which have been carried out in 
this country, the two have been compounded into the resultant velocity and 
direction for each hour of the day ; and either the curves of diurnal resultant 
velocity and direction, or else the diurnal values of the components of the 
resultant at each hour, have been taken as representing the diurnal variation 
of the wind. This, however, is manifestly not the case, for each curve or 
component is a mixture of velocity and direction. This error is entirely 
obviated by the arithmetical method advocated in this paper. 

For instance, in the diurnal curves of resultant velocity and direction in 
Orkney, as published in the Quarterly Weather BeportSy and given in a 
diagrammatic form by the author in his paper, <' On the Diurnal Variation of 
Wind and Weather in Relation to Isobars,*'^ the direction curve shows a 
flexure about 10 a.m. corresponding with a similar flexure in the velocity 
curve. It is impossible from the method employed to say whether there is a 
real diurnal variation of direction at that hour, or whether it is only the 
reflection of the diurnal increase of velocity introduced in making the 
^resultant. 

^ (Quarterly Journal, vol, vUi, p. 218, 
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An example of the difficulty of assigning a real mean direction to the 
wind in certain oases may be fonnd in the following. Snpposing that it was 
wished to trace the connection between deaths from diseases of the chest 
and the direction of the wind for a week. A ^ery possible ease would be to 
have four days of South-west wind, followed by three days of North-east 
wind. By every method the mean direction for the week would be a long 
way from either point, and hence any deductions drawn from such results 
would be fallacious. 

The author feels that some apology may be necessary for laying before the 
Society a scheme of wind reduction, of which no part is absolutely new, 
though perhaps there may be some novelty in the way in which the deduc- 
tions are combined. He is encouraged to do so, however, by the fact that 
similar papers have been acceptable to the Society, and because he cannot 
think that the method of components, hitherto used almost exclusively in 
this country, is that which gives the best results. 

SUMB£ABY. 

In this paper the author discusses the significance and best method of 
deducing — 1. The total quantity of wind ; 2. The quantity from different 
points of the compass ; 8. The relative frequency ; 4 and 5. The mean and 
diurnal velocity ; 6. The mean velocity from different quarters ; 7. The 
resultant ; and 8 and 9. The mean and diurnal direction of the wind. 



DISCUSSION. 

Prof. Archibald considered that the author unduly underrated the value of 
the resultants. In Vol. I. of the Indian Meteorological Memoirs occurred some 
papers by Chambers, Blanford, and others, in which both harmonic analysis and 
the resultant were freely used, and with remarkable success. He did not him- 
self see how such results could have been achieved without employing the 
resultant. For rough practical purposes Mr. Abercromby's methods might do, 
but for scientific analysis it would be most injudicious to omit the calculation 
and use of the resultant 

Mr. C. Harding was of opinion that many of the objections raised by the 
author to the system of wind reductions might be met by the use of compo- 
nents. He was struck by the little notice which had been given in the paper 
to this method of discussion. He could not see why the author gave the 
preference to the arithmetical rather than to the geometrical process : both 
seemed about equally objectionable. Mr. Rundell nad applied the harmonic 
analysis to the winds of Liverpool, and the whole system of discussion was one 
of considerable promise, and might with advantage be followed by other 
meteorologists. It was, however, a pity that the materials used were not 
better, since the observations were greatly influenced by the valley of the 
Mersey. He thought the paper fell a long way short of the present require- 
ments of meteorology. 

Mr. Abercromby, in reply, said that his primary objection to the resultant of 
wind was that it was a hybrid curve, and gave neither velocity nor direction 
correctly. All instrumental records, such as those published in the Quarterly 
Weather Reports, gave them separately as they really occurred in nature. The 
arithmetical method of reduction advocated by him gave the mean value of 
each of the direction and velocity curves as they appeared in those reports, 
while in a resultant curve the two would be inextricably mixed up together. In 
his condemnation of the resultant he, of course, included the method of takjjDg 
ea^h of the components of that resultant separately, and drawing conclusions 
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from its annual or diurnal yariation. In both the Bombay and Liverpool reduc* 
tions, where at one seaeon of the year land and sea breezes modified the ordinary 
yariation of wind, the annual variation of any component gave a geometrical 
result, but one which had no physical significance. Another serious objection to 
components was the extremely complex manner in which it ffave even the resol- 
tuit. For instance, in tiding to obtain the diurnal direction of the wind at 
Liverpool he could only discover two tables of North and East components, and 
as to arrive at a knowledge of even the resultant direction from them required a 
tronblesome calculation, ne could not think that that was the best way of 
reducing wind. The method proposed in the paper would have given the true 
yariation in a very simple manner. He thought the Liverpool reductions 
very valuable, and he did not believe that it was a defect that they reflected 
the local peculiarities of the station. His objection to harmonic analysis, 
as applied to wind, was that it eave nothing which could not have been 
obtained much more easily. Wind velocity curves, whether real or resultant, 
showed, besides a principal maximum related to the diurnal yariation of tempera- 
ture, smaller fluctuations whose periods coincided with the diurnal yariation of 
the barometer. Now if one of these curves were represented approximately by 
a harmonic series, no doubt the values of the coefficients would show that the 
curve had flexures corresponding to those of the barometer ; but as much might 
be seen at a glance by mere inspection of the plotted curves. Neither, of course, 
afforded any due to the physical nature of the connection, beyond the inference 
that if both varied at the same hour they most probably had some cause in 
common. The object of all reductions was to exhioit physical laws in the sim- 
plest possible form, and he could not help thinking that some of the elaborate 
reductions which had been made by the method of components clouded rather 
than cleared diurnal phenomena, wnich were capable of oeing presented more 
distinctly by an easier method. 



The Spbotbosoopb as an Aid to FOBsoASTiNa Weathbb. By Fbedebio 
W. CoBY, M.B.C.S., F.B.Met.Soo. 

[Bead June SOtfa, 1883.] 

I SHALL commenoe this Paper by giving a short history of the rain-band, 
which, although not the only phenomenon in the spectrom to be taken into 
aocount in foretelling weather, is yet the most important. The other appear- 
ances I consider have not been sufficiently studied for any decided statenoent 
to be made about them* To quote from Mr« Band Capron's pamphlet — 
A Plea for the Bcdn-band — '* Its history may be said to date from the time 
when Angstrom's maps of the solar lines were found to present diffisrent 
aspects according to the condition of moisture of the atmosphere at the time 
of observation, and when that pioneer of spectroscopy proved the presence 
and absence of certain lines forming bands in the spectrum, more especially a 
set near D, to depend on that condition. No practical meteorological result 
followed, however, nntil, as Professor Piazzi Smyth mentions, the snbject 
was first presented to him as a marked feature in sky spectrum at Palermo 
before and after a scirocco in 1872. Next, when in July, 1875, destructive 
floods in both France and England (not predicted by the barometer) were 
noticed by him in connection with a peculiar band in the spectrum under 
dates Jnly 19th and 26th, 1875. Professor Smyth vividly describes in 
Nature (vol. xii. pp. 281, 252) the phenomena then observed, how the dark 
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band near D was found the forecast of a drenching aftieriioon following the 
fine opening of a Scotch hoHday in Edinburgh ; and how, on another 
occasion, it became the " spectroscopic prividon of rain with a high 
barometer.*' Then followed observations in May, 1876, to the same effect 
in France, especially at Marseilles, where the rain -band was seen in the 
spectarom, and followed by rain to the surprise of the natives, who consulted 
only the public barometer and thermometers, and found none predicted. In 
February, 1878, appeared the xivth volume of the Edinburgh Astronomical 
ObservaHons^ 1870 to 1877, and here, under the head of " Meteorological 
Spectroscopy in the small and rough," the subject has been treated in a 
most complete and elaborate manner, and illustrated by a set of engravings 
of spectra. The Journal of ike Scottish Meteorological Society ^ N.S., 
Nos. 51, 62, also contains contributions by Professor Smyth on the subject. 
Again, in Nature of July 1st, 1880, vol. zxii. pp. 194-5, the subject of 
"Bain-band Spectroscopy" is dealt with in a condensed and epitomised 
form — very acceptable to the reader, who doubtless will recognise the 
identity of the 'Edinburgh Experimenter' in this useful contribution on 
the subject." 

The principal rain-band is a dark shading (in spectroscopes of small 
dispersive power) situated on the red or least refrangible side of the D lines 
of the spectrum, involving them and at times increasing or decreasing in 
intensity, and approaching or receding from the C line according to the 
nearness or quantity of rain. I will not especially refer to my statistics of 
rain-band and rainfall for last year, as I consider that the system adopted 
then for forecasting rain was not altogether sound. The observations were 
for the most part taken in a Northerly direction, and not according to the 
plan which I discovered about ten months ago, and have since carried out 
in my chart for the present year, Le. always to observe towards that point 
from which the wind is blowing ; or, if one's knowledge extends to fore- 
telling the probable direction of the wind, from movements of the upper 
clouds or other signs in the direction from which they are coming, then so 
much the better will be the success with the spectroscope. 

I propose now to give a few instances of the power of this instrument. 
On the 1st of January of l^s year, at 9 a.m. the amount of rain-band was 
70 per cent, in all directions but the zenith, where it was 60 per cent. The 
barometer was slightly falling ; there was a light breeze from South-west, 
which gradually veered to West-south-west, and was moderate at 9 p.m. 
Intermitting slight rain occurred all day and the following night, and the next 
day at 9 a.m. it amounted to *158 in. From the 9th to the 18th the rain- 
band gradually increased and then remained persistently strong. Although 
a measurable amount of rain fell on the 9th, 11th and 12th, yet, it being out 
of proportion to the extent of rain-band, led me to prognosticate that a 
rainy period was about to take place, and on the early morning of the 15th 
heavy rain feU and agam on the 16th ; then rain occurred more or less for 
the ensuing five days, amounting in aU to *588 in. Preceding this wet week 
the wind was generally Easterly with a gradual depression of the mercury, 
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afterwards veering to Sontb-westerly and Westerly with a more rapidly rising 
barometer. Early on the 25th a heavy snowfall occurred to a depth when 
melted of *225 in. On the previous day slight snow and hail fell about 9 
p.m., the barometer after 9 a.m. began to fall rapidly, and at the morning 
observation 20 per cent, only of rain-band was observed. I have abready 
stated in a letter to the Times of the 7th of February, that as far as my present 
experience extends the spectroscope does not indicate when snow is to be 
expected. The rain-band diminishes, generally speaking, several days before 
snow ; it seems that the vapour is transformed into snow crystals, and I 
have no hesitation in saying that in those cases where, with a bw per- 
centage of rain-band rain apparently falls, it is eithelr melted snow or hail. 
After this snowfall of the 24th and 25th the rain-band began to increase, the 
barometer being very unsteady, and the wind ranging between a Southerly 
and Westerly direction. The rainfall measured *209 in. for the 27th, '06 in. 
for the 28th. On the 29th the spectroscope indicated 60 per cent, of rain- 
band at all points of the compass, and 50 per cent, at the zenith. The wind 
was South-west with a fedling barometer. The sky was not very threatening, 
although nmbu8 clouds were seen ; but three hours afterwards moderate 
rain began to fall, it continued for about four hours and amounted to *81 in. 
Proceeding to the month of February, on the 2nd, at 9 a.m. with a falling 
barometer and a moderate breeze from the South, 60 per cent, of rain-band 
round the horizon, and 45 per cent, at the zenith occurred ; intermitting 
very slight rain followed for several hours, then a downpour at 8 p.m., and 
slight showers subsequently, reaching a total of *41 in. From the 1st to the 
8th inclusive the mean rain-band was 48*7 per cent., and the rain that fol- 
lowed during the 9th, 10th, and 11th, reached the relatively large amount of 
1*851 in. The fall of rain, '126 in., that occurred on the early morning of 
the 1st of March was preceded by an increase of the rain-band commencing 
on the 27th of February ; neither the hygrometer, the barometer nor any 
particular aspect of the sky indicating rain. The rain-band did not exceed 
40 per cent., but it was a gradual increase for several days, which looked 
suspicious of wet. The mean from the 1st to the 14th was 42*5 per cent. ; 
85*6 from the 15th to the 22nd, about which date the rainy period termin- 
ated ; and from the 22nd to the 28th the mean percentage of rain-band fell 
to 80. This gradual descent seemed to foretell the accession of the cold 
wave, which took place in March. Throughout this month the rain-band 
was extraordinarily low, the mean for the first fifteen days being only 18 per 
cent. No actual rain feU during this period, nothing but snow. A heavy 
fall, *28 in. when melted, happened on the 7th and 8th, and as usual waa 
preceded by a low rain-band, the spectroscope indicating 10 per cent, on the 
5th, and 15 per cent, on the two following days. In the course of these 
three days the barometer fell rapidly from 80*405 ins; to 29*524 ins. The 
mean rain-band for the latter half of March increased to 2*87 per cent. A 
moderate fall of rain, *109 in., occurred at 4 p.m. on the 80th, the rain-band 
at the morning observation being 55 per cent, with a Southerly wind, the 
barometer having fallen rapidly on the preceding day with an increasing 
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rain-band. From the 1st to the 17th of April the weather was beantifnlly 
fine ; very slight rain fell on the 14th in the morning and afternoon, but was 
not measurable. It was interesting to obserye with a gradual decrease of 
pressure the slowly increasing rain -band of 15 per cent, on the 11th to 85 
per cent, on the 14th ; and in the Times of the 16th of April it is men- 
tioned that on the preceding day there were showers in the West and 
North, and rain was falling at 6 p.m. in Yorkshire. On the 25th of April 
the rain-band began to increase towards the South and West until it reached 
50 per cent, at 9 a.m. on the 27th. Slight rain fell during this day, and 
heavy rain in the early hours oi the succeeding day, amounting to *57 in. I 
was surprised to find . that j50 per cent, was again visible in the spectro- 
scope at my morning observation on the 28th, leading to the inference that 
more heavy rain was to fall, as happened early on the 29th, to the depth of 
*457 in. My experience is that as a rule heavy falls of rain do not occur 
within twenty-four hours of each other, and the assistance of the spectro- 
scope in this instance seemed especially valuable. With reference to the 
other phenomena observed in the spectrum, useful in the foretelling of 
weather, the F line in dull and calm weather is not very distinct ; but gener- 
ally before wind, especially if unaccompanied by rain, it stands out clear and 
well-defined. In frosty weather, when the amount of rain-band is low, the 
calcium and barium lines, &c, in the yellow strip on the blue side of the D 
lines show out very distinctly. The variations in the dry-air band at the a 
line between C and D, but which is a little nearer to the former, are very im- 
portant in prognosticating. It almost disappeasik before rain, and on the 
other hand is conspicuous previous to fine weather. At the commencement 
of the rainless period, at the beginning of April, this band was divided into 
two parts, the larger on the red side ; but it is the only occasion on which 
this phenomenon has come under my notice. The dark band at G to the 
blue side of C is a smaller rain-band, to which I do not attach much value. 
In all instances that I have observed the large shading about the G line 
difiused or shifted to the extreme red side of 0, squally weather, either ^ith 
or without rain, has happened some hours afterwards. When looking at a 
fine-weather cumulus cloud the shading at C is slight. It is much darker 
when a pure blue sky is observed. The gradual diminution of this band is 
useful in foretelling cumulus clouds. For different directions of wind the 
spectrum seems to vary, but this I have not satisfactorily worked out yet. 
I shall pass on now to two phenomena as regards colour in the spectrum. 
It will be admitted generally that the colours of the sky-spectrum vary. For 
instance, the blue is sometimes deep, and at other times lighter and clearer; the 
yellow strip at the blue side of D has occasionally a greenish hue, and so on. 
One of these phenomena is a reddish tint of the blue end of the spectrum ; 
this occurs mos% in winter before slight drizzling rain. At first I imagined 
it was due to a condensation of moisture on either the glasses of the spectro- 
scope, the window, or the reflecting glasses outside the house for observing the 
rain-band at the zenith, or other part of the sky ; but from a few experiments 
and careful examination it was evidently due to an actual change of colour 
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in the blue. The other phenomenon was mentioned by a correspondent in 
Knowledge. He states that an apparent overlapping of the green on the blue 
invariably happens before thunderstorms. It certainly is true that the colour 
of the violet end is deepened, and the green is rather more prominent, but I 
should hardly describe it as overlapping. 

I herewith append a list of the different percentages observed during the 
first four months of this year, with the number of times in which rain, snow, 
or no rain followed. In those cases where slight rain accompanied the snow, 
with a low percentage of rain-band preceding, I think it may be safely sur- 
mised that the snow melted in its passage through a warmer substratum of 
air before reaching the ground, for as the precipitation increased, the 
rain stopped and nothing but snow fell; this explanation applies in like 
manner to hail. The means for this period were computed from the 9 
a.m. observations, which amounted to 120 out of a total of about 800 
or 900 for the four months. There were two cases of 70 per. cent., 
and rain followed in both; four of 60 with rain in all; two of 55 per 
cent, and rain in each one ; twelve of 50 per cent, and rain in every case ; 
one of 45 with rain ; nineteen of 40 with twelve of rain and seven without 
rain, of which three were followed by overcast skies ; four of 85, three with 
rain, one without ; twenty-nine of 80 with eighteen rain, two snow, and nine 
without ; sixteen of 25 with two rain, three cold rain, snow and hail, two 
snow, and nine no rain ; .thirteen of 20, one snow and rain, three snow, and 
nine without rain ; eleven of 15, in one of which a few drops of rain followed, 
the temperature in the screen at the time being 84^*9 dry bulb, 88^*5 wet 
bulb, one rain and snow, five snow, four none ; four of 10, one rain and 
snow, two snow, one without ; one of 40, decreasing to 80 shortly afterwards, 
no rain but nimbus clouds present ; one of 80, increasing to 40, rain '085 in. ; 
one of 20, increasing to 80 per cent, at 8 p.m., slight rain then heavy snow 
fall commencing at 9 p.m. I certainly think these results are most con- 
vincing. 

As an argument against the use of the spectroscope for prognosticating 
rain, it was once remarked to me that the rain-band is never absent when 
observing over the sea. That is quite true, and equally so in land observa- 
tions, I have never found it absent ; for although the observer gazes direct 
at the place where the rain-band is situated in the spectrum, it is quite 
possible that in cases of low percentage he may not discover it ; but, by 
looking out of the comer of the eye, as the saying is, or a little askew, the 
shading will become sensible. 

I assume it must be merely a matter of educating observers to form 
correct estimates of the percentage of rain-band. It is a difficulty easily 
mastered in two or three months by patience and perseverance. It cannot 
be learnt from books or illustrations, although these will help one a little. I 
should be very pleased to hear of the spectroscope being used as one of the 
standard instruments at all of our meteorok)gical stations, for I feel sure that 
with trained observers the results would be highly satisfactory, and a grea^ 
manjr flsusts be brought to light. 
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R is appttrent to others aa vnU as to myself that there is a Tdd to be filled 
op in our daily weather forecasts, and whloli will lead to better snoceiis in 
tlie ibreeasting of rain. 



DISCUSSION. 

Capt HoFrMETBS said : II m*a beancoap int^resed d'aasistsr (l oette s^anoe 
de la Soci6t6 m6t6oroIo£^qae de Londres, at notammentj'ai ^t4 bien content 
cTappreadro par les rapports de M. Ley Bur les eicrtts et de Id. Cory but le 
spectroscope qaeU Sooiet6 B*occape B6rieaBemeat de nouB procarer de noayeaax 
■loyens poor ravancement de cette partie trds-difficile de la soieaoe mdt^rolo- 
giqne que nont appellons le Service da Ten^s. Cast une chose blen coanae que 
robBervation des conditions m6t6orologiques diuis les oonohes infdrieures de 
PatmoBphdre sonvent ne soffit pas poor prficiser les provisions, et il nV a pas 
lien de nous en 6tonner, puisqne ces conditions dBpendent de tout d^inwieaoos 
locales ; poor mienx comprendre ce qui ne passe ilfaut dono ^tadier attentiive- 
ment les conditions moins troabl6es des coucnes siq[>6rieares. Malheureusement 
c'est pins facile de le dire que de le f aire, et noos deroas 6tre bien reconnaissants, 
qnana on nons ofEre des moyens d'atteindre ee but II n'y a aoeua donte, qae Tob- 
serration des nnages et notamment des nnages Bap6rieures sera de la pins 
grande importance et nons savons tons ee ou'ft cet Igard, nous devons anx tra- 
▼anz assidus et remarquables de M. Ley. rent-6tre la valenr du spectroscope 
conune indicateur de la plnie est encore un jgeu incertaine, mais il ne faut pas 
pour cela laisser tomber ces 6tudes tout de suite, nous devons nous rappeler que 
tout commencement est difficile. 

Mr. Oasteb wished to ask Mr. Cwr as to the meaning of some of the terms 
employed in tiie paper. Thus what did the values 10, 15, 20 &c. " per cent.*' of 
rain-bsnd mean ? What was the unit value ? and how was the scale devised ? 
He had used one of the ordinary " pocket " spectroscopes and believed to be a 
very good one, but had found it impossible to distinguish between 10 and 16 
per cent., or anything like so minute a difference in the quantity or density ot 
tiie rain-bsnd. What form of instrument did Mr. Cory employ ? Another point 
deserving notice was the large per centage of success claimed by Mr. Cory for 
the indications of his instrument. There was a statemrat in the paper which 
threw considerable light on this : Mr. Cory had never seen a spectrum entirely 
free from rain-bimd. If that Were so, it was obvious that unless there were some 
limit to the meaning of the band, every fidl of rain might be claimed as fiiretold, 
the only difficulty being to account for the prevalence of dry weather at idL 

Rev. W. Clement Ley expressed a doubt as to congelation being the cause 
of the small amount of rain-band in the winter season end in March 1683, since 
cirms, halos, parhelia, and other effect of congelation were generally admitted 
to be most frequent precursors of rainfall. The diminution of rain-band in the 
cold months he considered to be simply due to the diminution of vapour with 
temperature. Frof. Piasai Smyth had explained the second minimum of rsin- 
bana common about the time of the vernal equinox as due to diminution of 
warm vapour consequent on the polar winds prevailing about that time. 

Mr. Scott remarked that the minimum rainfall did not occur exactly at the 
spring equinox, but, according to the sixty years' average of London rainfall 
worked out bv Mr. Dines, in February ; the average for March being slightly 
higher. So uur as he understood the diagrams exhibited by Mr. C^ry, they 
seemed to prove that rain and the spectroscope did not fo closely together. 

Mr. Bbewin stated that he had used a spectroscope tor some months, and had 
taken it with him to the South of France and Italy» to test it in a clearer atmos- 
phere than that of the neighbourhood of London, where he thought it would 
rarely be used under proper conditions, but as yet he had airived at no satis- 
factory results. 

The Fbesident (Bfr. Lauohton) asked Mr. Cory how he distinguished 
changes in the shades of colours in the spectrum. It was not only exceedingly 
difficulty to remember shades of colour, with any exactness, but an apparent 
difference might often be due to the eye of the observer, which, under different 
conditions, was not always affected by even the same colour in the same way. 

^, CoBT, in reply, remarked that it was some time before he was able to fii( a 
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scale for the estimation of the amount of rain-band. He had never seen the 
band auite black, nor had he ever seen it wholly absent. So far as his experience 
went ne believed that the small spectroscopes were the best for obserying the 
rain-band ; that it was only by using the instrument in the way explained in the 
paper that any success could be attained. He had not found much difficulty 
about the shades of colour in the spectrum, the difference at times being most 
marked ; for instance, when the blue was very deep blue, the F line could hardly 
be distinguished, and on the contrary when this colour was much lighter and 
clearer, ^s line would be very conspicuous. 

Captain Maclear submitted the following remarks. He began to observe the 
atmospheric absorption bands in 1871, and during the passage to India of the 
Eclipse Expedition that year he watched the very great changes in those bands 
according to surroundings. For instance, on leaving England and in the Medi- 
terranean, the length of the spectrum about sunrise extended generally from B 
in the red to near Q in the violet, but it differed with the state of the skjr. If 
the sun rose among yellow tinted clouds, or those *^ drawing water," the absorp- 
tion bands from B to D, and particularly those near D, now called the *' rain- 
band," were exceedingly well defined. At the same time the blue end did not 
extend so far as usual, showing there was greater absorption of the blue, while 
probably the greater quantity of aqueous vapour in the air reflected the red and 
yellow rays. A clear sunrise, on the contrary, showed an extension of the violet 
end, while the bands at B, Cf, and D were less defined, as if the red and yellow 
light were not enough to show them out by contrast. On passing through the 
Sues Canal and down the Red Sea the spectrum was shortened at both ends, 
which seemed to show a general absorption going on in the atmosphere, probably 
from light dust. The distant mountains were of a beautiful purple colour, as if, 
though the violet were absorbed, the red rays were so to a less degree, whilst the 
want of aqueous vapour allowed nearly all the yellow rays to be transmitted. 
In the Indian Ocean the blue became greatly reduced ana the red end extended 
to A. The aqueous bands were very strong indeed — so much so on two morn- 
ings that D, and D, could hardly be distinguished amid the black mass that 
surrounded them. On the passage home the same results were obtained as on 
going out, and on regaining higher latitudes the blue end of the spectmm 
lengthened out and the bands beyond F, particularly about 23dOE, became dis- 
tinct. These observations were communicated to Nature in February, 1872, and 
for some months he continued to observe the bands morning and evening, in the 
hope of obtaining some exact method of forecasting weather ; but he found that 
the effects were too local to be reduced to any method. The bands differed with 
the azimuth and with the altitude of the place pointed at, and with the time of 
day, as well as with the angular distance from the sun, and though he could 
manage a scale of intensity by comparison, it would only suit the spectroscope 
he was using, and was not comparable with any other, and he had to abandon 
the idea of employing the spectroscope as a meteorological instrument for the 
present. Undoubtedly, as shown by Mr. Capron, a yeuow tint which denoted 
aqueous vapour showed the rain-band clearly by contrast ; when rain began to 
fful the light was less and the rain-band was not so plain as before. The sign of 
the coming rain was in the yellow colour reflected from the sky, and this was 
easier detected in the spectroscope by contrast than with the naked eye. Hot 
there was nothing to show whetner the suspended moisture was close to and 
low, or distant and high ; a variety of subjects had to be taken into considera- 
tion. Mr. Cory said — point in the direction of the wind, or if one can foretell, in 
the probable direction as shown by the movements of tne upper clouds — but this 
introduced another element of uncertainty. The spectroscope might be very 
useftd to a skilled observer for his particular locality when taken with other 
prognostics, but he did not think at present that the results would be useful for 
any other station. 
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PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

May 16th, 1883. 

Ordinary Meeting. 

John Knox LAuaHTON, M.A., F.R.A.S., FJI.G.S., President, in the Chair. 

Fbank Arthur Bellamy, 44 Wellington Square, Oxford ; 
Thomas Andrew Mercer, 28 High Street, finniskillen ; 
Rev. Henry James Poole, Stowell Rectory, Sherborne : and 
Alfred T. Tucker Wise, M.D., L.R.C.r., Korsaal de la Maloja, Haute 
Engadine, Switzerland ; 
were baUoted for and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

" Composite Portraiture adapted to the Reduction of Meteorolo- 
gical AND OTHER SIMILAR OBSERVATIONS.*' By G. M. WHIPPLE, B.Sc, 

F.R.MetSoc., F.R.A.S. (p. 189.) 

'*NoTE ON Atmospheric Pressure during the fall of Rain." ByH. 
SowERBY Walus, F.R.Met.Soc. (p. 193.) 

'< Meteorological Observations at Zanzibar, East Coast of Africa, 
DURING 1880-81.*' By Surgeon-Major C. T. Peters, M.B. (p. 196.) 

** Diurnal Rainfall at Bangkok, Slam." By Capt. G. H. Inskip, F.R.G.S. 

Whilst emploved in the Survey of the Gulf of Siam in H.M.S. Saracen^ the 
Author spent tne months of September and October, two years following, in the 
City of Bangkok ; and as September is considered the wettest month in uie year, 
he was curious to ascertain whether it rained more frequently at any particular 
period during the twenty-four hours, and drew out a torm for the purpose, of 
which the fouowing is an abstract : — 

Number of times Bain fell, 1856-57. 



Month. 


Midt. 


4 a.m. 


8 a.m. 


Noon. 


4p.m. 


Span. 


September •••••••• 

October , • • • 


»9 

12 


17 
8 


9 
I 


2 
5 


13 
6 


»3 









These values show that rain fell more frequently by night than by day, and that 
the forenoon was the driest portion of the day. 

Rain seldom fell continuously for any length of time, but generally in a heavy 
shower lasting for an hour or two. « . 



< ' I 



'*'N^w Method of reading • a- The^momstek And a Hygrometek Aif a 

DISTANCE BY MEANS ' OF ELECTRICITY.^ By ARTHUR W. WATERS, F.G.S., 

F*Z;S. "<p. 206.) ... 

" An Integrating Anemometer." By William Ford Stanley, F.R.Met.Soc. 

(p.208v> 

• « • , , • 

** Observations on ■ the force of the Wind at Sea." By D, Wilson . 
Barker, F.R.Met.Soc, R.N. 



« •• 



a 

The following paper gives a coniparison of the force^of Find as.fistimatedon 
Beaufort's scale with the velocity of the same wind as recorded by two anemome- 
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ters ; the one aftte Dr. RolkinMn's pattefn modified forportsbilitj by Mr. Rnssell ot 
Sydney, N.8.W. ; and the other after that of M. Hagemann modified by Mr. 
Ealery, Qoyemment Astronomer at Melbonkne* The fatter compared both in- 
struments with the standard in use at the Observatory before I took them away. 

For the sake of brevity they wiU rmpeetively be afluded to as the cup anemo- 
meter and the siphon anemometer. Tne observations were taken on board the 
sailing ship 8up§rb diunng a v-oyalge ftom Melbourne to Jjondion. Great eare was 
taken to estimate rightly the force of the wind on Beaufort*s scale, and 
although the instrumental records^ must be afleeted to some esteikt by the 
resistance of the hull and' sails of the skip to tUefree course of the wind; still it 
is hoped that the comparison will not be without practical value. 

The. institmiental observations were all maoe by myself standing on and 
directly over the weather side of the stem, that being the part most likely to be 
clear of draughts, there being no sail near ; and,^the two instruments being used 
in succession, any difference in their results may be fairly imputed to differences 
in the instruments themselves. 

On p. 58 of Instructions in the use of Meteorological instruments ^ is an estimate 
of the probable velocity of the wind represented by each degree of the Beaofort 
spale of forces. The result of the present discussion gives a lower velocity than 
that in the table for each of those forces^which were experienced whilst the anemo- 
meters were being recorded. This may be partiidly accounted for by the inter- 
ferenoe of the ship's huU| &c., but I think (owing to the favourable position in 
which the observations were taken) that interference would be sKffht. 

In the following table a comparison is made of a number of observations 
taken at the same time by both gauges in the same position, t.tf. as already 
remarked ovevthe stem of the ship, all corrections being applied : — 



Velocity of* 
Wind in 
miles per 
hour ,, , 


o-S 


6 — ID 


II— IS 


16^10 


21^15 


26—30 


31—35 


36-40 


♦«-45 


46—50 


Number of 
Observa- 51 
tions . . ) 


I6S 


117 


104 


57 


35 


20 


4 


2 


I 


Excess of 
Cup over 
Siphon 
Beadings 


17 


O'l 


O'l 


O'l 


O'l 


O'l 


0*08 


0*1 


o'©3 


0*1 



It will be seen that the cup gauge registered about 10 per cent, more miles per 
houir than the siphon. From my own experience I am strongly inclined to think 
that -the- siphon ganse registers the most correctly ; it also has the advantages of 
beii^ instantly veaa, very handy, and, if broken, easily refitted. 



DISCUSSION. 

Mr. BIawIiEY remarked that if any one should be able to fudge correctly 
the varying strength of the wind, it was an officer of a sailing shin whose 
attention was being so constantly directed to this point. He was however 
afraid now that steamers were so rapidly superseding sailing vessels that those 
who had acq[uired the peculiarly sensitive faculties necessary for a correct esti- 
mation of wind-force would become fewer and fewer every year. Meteorological 
observers on shore, however, quite unlike those at sea had this one weak pointi 
namely, their general inability to gauge with accuracy the force of the wmd at , 
any one time, as was plainly shown by the great discrepancies in their records* 
For this reason he should much like to see some handy anemometer similar to 
those employed by Mr. Barker in the hands of fdl the Society's observers, as then 
something at all events approaching to comparable results might reasonaSly be , 
looked for. 

Mr. Scott said that when be made the table of comparison between the, 
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beaufort scale and Robinson's anemometer, it was not known that^ the re- 
cords of anemometers ot different sizes did not agree, and in his opinion the 
difference between Mr. Barker's observations and the table referred to might be 
partly due to that cause. With respect to the accuracy with which seamen 
estimated wind force, he had recently compared the reports of wind taken by the 
lighthouse officials at Heligoland and those taken by good observers on steamers 
going in and out of the Elbe, and found that they rarely differed in their esti- 
mations. 

Capt. Macleas considered it essential that officers of ships should have some 
means of judging the force of wind at sea, other than by the arbitrary Beaufort 
scale method. There was no young officer in the naval service who understood 
this scale as originally devised. In the Challenger Expedition an ordinanr 
Robinson cup anemometer had been used, and was found to answer fairly weU 
in the trade winds where the force and direction were steady ; but when exposed 
in variable winds it was of but little use. He then remarKed on the great diffi- 
culty experienced in making wind observations at sea, owing to the fact that 
allowance had to be made for the motion and rate of the ship, as well as the 
direction in which it was going. 

Mr. C. Harding remarked that on board ship was not a suitable situation for 
testing an anemometer against the Beaufort scale ; a better way to do this would 
be to get an intelligent lighthouse-keeper to use an anemometer, and also to note 
the speed of passing sailing ships and the sail carried. The agreement between 
the two anemometers employed by Mr. Barker was very striking. 

Mr. CoRT stated that he had used RusselPs anemometer on board ship, and 
had obtained very good results from it. He also mentioned that it was quite 
possible to hold this instrument up even in a strong gale of wind. 

Mr. Ladd remarked on the difficulty of observing the wind at sea, and said 
that the method he adopted in determining its direction was to watch the curl pf 
the wavelets that were immediately influenced by it, the apparent force beiiig 
aa^ented or diminished as a ship steamed towards or from its direction. The 
estimation of the real force was entirely a matter of practical experience, the 
scale used for expressing it, as Capt. Maclear remarked, being somewhat 
arbitraiT. 

The President (Mr. Laughton) said that landsmen always seemed to suppose 
that the effect of a ship's way on the apparent direction of the wind was a new 
discovery, the peculiar property of themselves, instead of being, as it wae, the 
very first thing, as to the wina, which a sailor learned to observe. He quite 
agreed with what Captain Maclear had said about the difficulty of anemometric 
observations on board ship : vague as the Beaufort scale might be, he thought 
it was less uncertain than any anemometer as yet recomised. His own fancy 
turned in the direction of Hagemann's anemometer, with a pipe leading up the 
mizen mast. He hoped the day would come when the constants of this instru- 
ment could be determined with sufficient exactness to give it a practical utility. 



June 20th, 1883. 

John Knox Laughton, M.A., F.R,A.S., F.R.G.S., President, in the Chair. 

Emanuel Ristori, F.iEt.A.S., 13 Pembridge Crescent, Bayswater, W., ■. 
was balloted for and duly elected a Fellow of the Socie^. 

Th^ following Papers were read, yiz. : — 

" On the Structure op " Cirro-filum," ob the Ice-Cloud disposed in 
threads." By the Rev^ W.' Clement Let, M.A., F.R.Met.Soc^ (p. 210). 

"Notes on a second series of experiments on the distribution , of 
Pressure upon flat surfaces perpendicularly exposed to the Wind." 
By Richard H. Curtis, F.R.Met.groc. (p. 221.)l . 

"On the Reduction of Wind Records.'* By the Hon. Ralph Aber- 
CBOXBT, F.R.Met.Soc. (p. 226.) 
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" The Spectroscope as an aid to forecasting Weather." By Frederic 
W. Cory, M.R.C.S., F.R.Met.8oc. (p. 234.) 

**NoTE on River Temperatures as compared with Air Temperatures 
at Greenwich and Bremen/' By Robert H. Scott, M.A., F.R.S., 
F.R.Met.Soc. 

Sir Q. B. Airt has recently submitted to the Royal Society ^ a comparison 
between the records of the temperature of the Thames and those of air tempera- 
ture taken at Greenwich, for a period of over thirty years. It has struck me 
that it might be of some interest to compare the results given in the paper above 
mentioned with those published in 1869 by Herr von Freeden, for the tempera- 
ture of the Weser, as compared with that of the air at Elsfleth, close to Bremen, 
for the ten years 1858-67, which coincide with a portion of the period referred 
to bv Sir G. B. Airy. 

The two stations are not very dissimilarly situated, both observatories lying on 
the lidal portion of the respective rivers, but above the influence of any direct 
contact with the sea, as evidenced by the water being always fresh. 

The main difference between the two series of air observations is, that while 
Greenwich Observatory is about 160 ft. above the level of the Thames, that at 
Elsfleth is not more than 20 ft. above the mean Weser level. The mode of 
exposure of the thermometers, in the two cases, is also not identical, but the 
difference arising from this latter cause may be neglected. The effect of the 
former is slightly to raise the Greenwich curve of differences throughout by 
reducing the air temperature. 

TABLE I. — DzFFERENCB between Wateb and Aib Temfebatubes. 
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If the figures representing the monthly means of difference between air and 
water temperature be plotted on a diagram, it will be seen that on the monthly 
averages the temperature of the water is invariably above that of the air. 
In the cases of individual months the difference is in the opposite direction, but 
this is exceedingly rare at the German station. At Greenwich it is more 
frequent, and, in fact, in two years the mean difference was ni7, the water in 
several months being colder than the air. On the whole, the differences for the 
Weser have a much greater range than those for the Thames, a circumstance 
naturally attributable to the greater range of temperature in central and northern 
Germany than in the Thames valley. 

The most remarkable feature in the Weser curve is that the temperature of 
the river approaches much more nearly to that of the air in December than in 
any other month ; the difference (l^'l) being not much more than one-half of 
that which obtains {V 9) in February, the month standing next to December in 
point of agreement of the two temperatures. The maximum difference falls in 
June, and the curve has generally a fairly uniform rise and iall, wiUi the excep- 
tion of a relative maximum of difference in January as compared with the ad- 
jacent mouths, the reason of which is not obvious. 



1 itoceedin^s, yol.,zzjuT. p. 276. 
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Looking now at the Thames curves, firstly that for the ten years 1858-67, 
corresponding to those for the Weser, and then for the entire period : they will be 
seen on the whole to follow a more uniform course than that above described, 
reaching a maximum in the autumn, when the values for October and November 
are nearly identical, and a minimum in the winter. There is no trace of the 
secondary maximum in January which marks the Weser curve. 

Fio. 1. 
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Thames 



Biflerence between Water and Air Temperatures — Rivers Weser and Thames. 

The Thames records fall into three groups, owing to interruptions in the 
continuity of the observations. They cover thirty-one years oetween 1844 
and 1879, viz. 1845-56, 1858-69 and 1871-79, giving thus two intervals of twelve 
and one interval of nine vears. 

Curves representing these means projected for the three periods exhibit 
appreciable differences, and in particular the curve for 1858-69 lies, in every 
month except March, lower than that for the ten years 1858-67. This is 
attributable to the fact that for the two years 1868 and 1869 the mean tempera- 
ture of the river exactly coincided with that of the air ; but it shows how 
variable a quantity the difference between the two temperatures is, when the 
results of two years alter the course of a ten years* curve so materially. 

The same feature, of irregularity in the dif^Brences, comes prominentlv forward 
on examination of the curves for the periods 1845-56 and 1871-79. The former 
of these shows a maximum in June, and a local minimum in October, the month in 
which all the other Thames curves are at their highest value. The last mentioned 
curve, that for the nine years (1871-79), has a greater amplitude than any other 
Thames curve, the difference in February being only (f *1, while in October it 
is,3«-2. :: 

An examination of. the annual march of the ordinary meteorological elements, 
to see if any of them exhibits features similar to those above described, of the 
difference between air and water temperatures, shows that such is the case with 
the rainfall, which reaches a maximum for Elsfleth in June and for Greenwich 
in October, the months respectively of maximum difference of air and water 
temperature. At first this would seem to be a satisfactory agreement, inasmuch 
as in the summer and autumn rainfall decidedly lowers the temperature of the 
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Bit, and therefore incriaaseB the difference between it and the comparatively 
cbntftant tempetatnre of the river. 

TABLE n.— AvHRAOB Fall of Bain. 
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It muBt, however, be admitted that the anomalies in the course of the Thaines 
curves for 1845-56 and 1871-79 are not accompanied by a corresponding modifi- 
cation of the course of the monthly rainfall for the respective periods. 

Fio. 2. 
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Monthly Bainfall at EMeth and London. 

As regards the peculiarity of the month of December at Elsfleth, which 
exhibits the greatest reduction of the difference between air and water tempera- 
ture's, the only suggested explanation is that December was the cloudiest month 
in the year. In January frost set in with a clear sky, and the difference ificreaaecl. 
In February the sky became more overcast, and the curves therefore approach 
each other. 



ICBOEl^T PiTBLIOAtlONS. 24t 



RECENT PUBLIGATIONS. 

ANMUUBfT DU BUBBiU ObNTBAL MATtOROLOaiqumR DE FBA3Taft, PUnuteS PAB 

E. Maboabt, Directenr da Boreaa Central M^i^orologi^ae. Ann^e 
1880. Partn. 4to. 1882. 

Hie first part contains the results from second order tftations in Finance and 
Algeria (206 pp.) ; while the second part is devoted to a monthly climatolbgitsal 
review for France and the neighbouring countries during 1880 by M. A. A^ngot 
(50 pp.)- 'This is accompanied by 40 plates showing for each month and the 
year, the distribution of pressure, wind, temperature, and rainfall. 

Amnali dell'TTffioio^ Centrale di Heteobologia Italiana. Serie II. 
Vol. m. Parts I., n. and m. 1881. 4to. 1882-8. 

Part I. contains : — Sulla distribuzione delta pioggia in Italia. Memoria del 
Prof. £. Millosevitch (145 pp. and 25 plates). — SuUe ore delle massime e'minime 
velooitil asBolute del vento in Modena, del I^£ D. Ragona (3 pp.). — Sol periodo 
diomo della elettriciti atmosferica e della corrente tellurica aseend^nte, del 
IHx>£ D. Ragona (8 pn.).—* U barometro normale deU'Ufflcio Centrale della 
Meteorologia Italiana, ael Prof. C. Chistoni (20 pp.). — Osservazioni dei teinporali 
raccolte nel 1880 e relative studio del Dr. C. Ferrari (256 ^p. and 40 plates). 
Part II (747 pp.) is devoted to the meteorological observations made m Italy 
during 1881, the results of which have been compiled under the direction of Prof. 
P. Bnsin. rart III. contains : Meteorologia Solare 1881, del P. Tacchini (49 
pp.). — Osservazioni Meteorologiche fatte nel R. Osservatoiio del Collegfo 
Komano e Reviste mensUi del 1881. (100 pp.). 

Annuaibb db la SocdtT^ MisTisoBOLoaiQUB DB Fbaxob; 18629 Jtdllet- 
Octobre ; 1888, Mars-Mai. Royal 8vo. 1888. 

Contains : — ^R6sum6 des observations centralis6es par le Service hydromltriqae 
dn bassin de la Seine, pendant Tannic 1881, par M. de Pr^audeau (29 pp.). — 
Aurores bor^ales observees pendant Fhivemage de '* la Vega." par A. E. Norden- 
skiodd (7 pp.). — Note sur le*ph6nomdne de l^c-en-ciel double, par C. ^tter (4 
pp.).— Snr la creation projet^e d'une mer Int^rieure en Alg^rie, par E. Renou 
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sphere dans les hivers anormaux, par L. Teisserenc de Bort (9 pp.). — Manuel de 
la provision du temps k Bar-le-Duc, par M. Poincar6 (36 pp.). — Influence de 
Taltitude sur les ph^nomdnes de la v6g6tation, par .Au Angot (2 pp.). — Contribu- 
tion h r^tude du climat de FAfrique Centrale, par A. Angot (o pp.). — Sur la 
reduction du baromdtre au niveau de la mer, par L. Teisserenc de Bort (7 pp.). 

Ahnual Bbpobt of the Boabd of BEasNTS OF THE Smithsonian Institution^ 
showing the Operations, Expenditures, and Condition of the Institution 
for the Tear 1881. 

The General Appendix contains a record of recent scientific progress. The 
record of Meteorology and allied subjects (101 pp.) has been compiled by Prof. 
Cleveland Abbe , and embraces the period 1879-81. It consists almost exclusively 
of abstracts from Nature and the Zeitschrift fur MtUorologie, 

Antiqvabisk Tedbkbift f5b Svebigb. Del 7. No. 2. 8vo. 1888. 

Contains : — Samling af bemarkelsedagar, tecken, mfirken, ordsprftk och skrock 
rorande vaderleken, sf H. H. Hildebrandsson (118 pp.). This is a collection of 

gopulair sayings, superstitions, &c. concerning the weather, refemng mostly to 
weden. 

Bulletins de l'Aoad^mie Royalb des Soibnges, des Lettbes et dbs 
Beattx-Abts de BELGiQtTE. 8 mc Serie. Tome IV. -Y. 1882-88. - 

Tome IV. cbptains : — Sur le si6ge des orages et leur origine, par W. Spring 
(23 pp.).— Note sur PAurore bor^ale du 2 Octobre 1882, par Dr. F. Terby (10 
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1>p.). — ^Notice sur une particularity de Faurore bor^ale da 2 Octobre 1882, et sur 
*accroisBement d^intensit^ de la scintillation des Stoiles pendant les aorores 
bor^ales, par G. Montigny (20 pp.)> 

CiEL ET Tebbe. Bevue populaibe d'Astbonomie de M^t^obolooie, et de 

Phtbique du Globe. Quatridme Ann^e. Nos. 11-16. Aoiit-Octobre 

1888. 8yo. 

The principal meteorological contents are : — La nature du vent, par J. C. 
Houzeau (3 pp.). — Recherches sur la p6riode lunaire des aurores bor^ales, par Dr. 
F. Terby (12 pp.).— Retonr des oiseaux d*6t6 en 1883, par J. Vincent (4 pp.). 

EoNGUGA SvENSKA Yetenskaps Akademiens Hamdlingab. Band 8, No. 7. 
8vo. 1888. 

Contains : — Sur la variation diume de la force du vent, par Dr. H. E. Ham- 
berg (48 pp. and plate). 

Nova Aota lUiGiiB Booietatis Soientiabum Upsaliensis. Ser. DI. 1888. 
4to. 

Ck)ntains : — Sur la trombe du 7 Juin, 1882, dans la Valine de Saby, par C. 6. 
Fineman (35 pp. and 7 plates). —Sur la distribution des 616ments m^teorologiques 
autonr des mmima et des maxima barom6triques, par H. H. Hildebrandsson 
(31 pp.). 

Ofvebsigt af Eongl. Yetenseaps-Akademiens FObhandlingab. 1882. 
No. 1. 8vo, 

Contains : — Om isforhallandena i Sveriges rinnande yatten, af £. Solander 
(10 pp. and chart). 

Pbooeedings of the Manohestbb Litebabt and Philosophioal Soodstt. 
Yol. XXn. 8yo. 1888. 

Contains a paper by Mr. A. W. Waters, entitled '* Obseryations made in St. 
Moritz in the Winter 1 882-83.'' St. Moritz, a village in the Engadine, is 6,089 ft. 
above the sea. 

Pboceedings of the Royal Sooiety. Yol. XXXY. No. 226. Svo. 1888. 

Contains : — ^Note on the establishment and first results of simultaneous ther- 
mometric and hygrometric observations at 4 and 170 ft, and of Siemens* electrical 
thermometer at 260 ft. above the ground, by G. J. Sjrmons, F.R.S. (10 pp.). — 
The influence of water in the atmosphere on the solar spectrum and solar tem- 
perature, by Capt. Abney, R.£., F.R.S., and Col. Festing, R.£. (13 pp.). 

Regenwaabnemingen in NEDEBLANDsoH-lNDifi. Yieido Jaargang. 1882. 
Door Dr. J. P. Yan Deb Stok, Directeor van het Observatoriom te Ba- 
tavia. 8yo. 1888. 841 pp. 

This is the fourth yearly report on the Rainfall in the East Indian Archipelago, 
and contains observations from 143 stations. In addition to the usual abstracts, 
the rainfall at each station is given according to periods corresponding with the 
eight different phases of the moon. The results show that in West Java and 
Sumatra there is an excess of rain on days of new moon, while in the other dis- 
tricts there is, on the whole, a maximum rainfall on days of full moon. 

Rbpobt of the Boientifio Results of the Yotage of H.M.S. Challengeb 
DX7BING THE Yeab8 1878-76, undsr the command of Captain George S. 
Nares, R.N., F.R.S., and Captain Frank T. Thomson, R.N. Propared 
under the superintendence of the late Sir C. Wtvillb Thomson, Ent., 
F.R.S., and now of John Mubbay, F.R.S.E. Naiiratiye ; Yol. n. 
4to. 1882. 824 pp. 

The meteorological observations taken on board H.M.S. Challenger are given 
in detail, and extend from December 1st, 1872, to May 27th, 1876. The obser- 
vations were uniformly made at 'two-hourly intervals by the officer of the watch, 
excepting at the hours of 6 a.m. and 6 p.m., when the instruments were recorded 
by the Staff-Commander. From December 2l8t, 1873, to March 17th, 1874, the 
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sliip being in the Southern part of the Indian Ocean, and for some days in the 
immediate neighbourhood of the Antarctic Circle, hourly observations were 
made. In the Appendix there is a Report on the Pressure Errors of the Challenger 
Thermometers, by Prof. Tait (42 pp.). 

SrrZTTNOBBEBICHTE DEB KaISERLIOHEN AkADEHIE DEB WiSBENSOHAFTEN. 

BandLXXXVm. II. Abth. Juni-Heft. 1888. 870. 

Contains : — Ueber die klimatischen Yerhaltnisse von Bosnien und der Herze- 
gowina, von Dr. J. Hann (21 pp.). 

Statistigs of Lancaster Bainfall and other Local Meteorological 
Information. Compiled by William Roper, F.M.S. 8to. 1888. 

This contains tables of monthly rainfall at Lancaster from 1784 to 1793, 1800 
to 1817, 1848 to 1851, and 1867 to 1882 ; mean temperature of the air in each 
month at 2 p.m. and 10 p.m. from 1784 to 1790 ; summary of two years' daily 
observations of the direction of the wind, 1818-19 ; and monthly results of 
meteorological observations made by Mr. Roper from April, 1881, to September, 
1883. 

Supplement to the Jamaica Gazette. New Series. Vol. YI. No. 14. 
Folio, 1888. 

This contains an article by Mr. Maxwell Hall on the Rainfall of Jamaica from 
1870 to 1879. Tables are given showing the mean monthly rainfall for the 10 
years at 61 places. Taking the general results October is the wettest month, 
10'07 ins., and February the driest month, 2*38 ins. ; the total for the year is 
67-41 ins. 

Sussex Natural History, Folk-Lore and Superstitions. By Frederick 
Ernest Sawyer, F.M.S. 8vo. 1888. 16 pp. 

This is a paper read before the Brighton and Sussex Natural History Society 
on June 14th, 1883. The sayings are grouped under the following heads : — 
Astronomical, Animal, Bird, Reptile, Mollusc, Insect, Fish, Plant, and Meteoro- 
logical. 

Symons's Monthly Meteorological Magazine. Yol. XYIII. Nos. 211- 
218. Angnst-October, 1888. 8vo. 

The principal articles are : — Meteorological Bibliography (4 pp.). — Tempera- 
ture Observations at Boston, Lincolnshire (4 pp.). — On Lightning figures, by C. 
Tomlinson (3 pp.). — ^Atmospheric Vapour Meter, by W. H. Dines (2 pp.). — On 
SimultaneouB Temperatures at Different Heights, by C. Tomlinson (2 pp.). — On 
the Climate of the British Empire during 1882 (2 pp.). — The British Association 
at Southport (with abstracts of some of the meteorological papers) (8 pp.). 

The Fiftieth and Jubilee Beport of the Botal Cornwall Polytechnic 
Society. 1882. 8vo. 1888. 888 pp. 

In connection with the Jubilee Meeting, which was held at Falmouth from 
September 5th to 16th, 1882, there were lectures and conferences, and also an 
exhibition of instruments and works of art. The meteorological papers are : 
On Rainfall Observations in Cornwall, by G-. J. Symons, F.R.S., (6 pp. and 
map) ; The Royal Cornwall Polytechnic Society, and its Promotion of Meteoro- 
logy, by W. L. Fox (8 pp.) ; and Meteorology, or Weather Knowledge : its 
Progress and Modem Aspects, by G. M. Whipple (7 pp.). The Appendix con- 
tains Tables of Sea Temperature, bright sunshine, and climate at Falmouth for 
the year 1882, and notes bv W. L. Fox, with other meteorological tables for West 
Comwidl and the Scilly Islands. 

The Folk-Lore Journal. Vol. I. Part VII. July, 1888. 870. 

Contains a paper by Mr. F. E. Sawyer entitled " S. Swithin and Rainmakers,'* 
(6 pp.). 

Transactions and Proceedings of the Boyal Society of Yiotoru. Vol. 
XIX. 8vo. 1888. 
Contains :— Quantity of Water consumed in Irrigation, by W. W. Culcheth 



250 QUABTBRLT JOUBNAL OF TBB ICETEOBOLOOICAL SOOIBTT. 



24 pp.).— Floods on the River Barwon^ W. €. Kemot (4 pp.).— Notes on the 
"torms of high South Latitudes, by D. W. Barker (5 pp. and plate.) 



WbATHBR BaYINOS, PBOVBBBS, and PBOaNOBTIOS, OBIEFLT FBOM NoBTH LaN- 

0A8BIBB. 8yo. 1888. 84 pp. 

This collection of weather proverbs and sayings has been compiled by Mr. W. 
Roper, of Lancaster. The proverbs, which have been mostly collected m>m Lan- 
caster and its neighbourhood, are arranged under the following headings: — ^The 
Sun, Moon, Wino, Rainbow, Clouds, Plants. Seasons, Months, Days of the Week 
Places, Wet and Di^ Audibility, Animals, Birds, Insects, &c., Fish, General, 
The Barometer, and Weather Predictors. 

Zbttschbift deb (}stebbeiohisohem Gesxllsobaft fub Meteoboloqib. 
Bedigirt von Dr. J. Hann. XYin Band. Angast-October, 1888. 8vo. 

Contidns: — Ueber die Yertheilnng des Luftdruckes und der Temperatur 
wlUurend grosserer Gewitter. von W. v. Bezold (6 pp. and plate).— Das Klima 
der britiscnen Inseln, von A. Buchan (4 pp. and plate.). — Ueber den taglichen 
und jahrlichen Gane des Luftdruckes auf Berggipieln und in Gebirgsthalem, von 
J. M. Pertner (6pp.). — Ueber das Polarlicht, von Prof. H. Fritz (14 pp.). — Ueber 
die Znlassigkeit der Verwendung von Luftthermometem in der Meteorologie, 
von Dr. Maurer (5 pp.). — Ueber eine einfache Art. Thermometer cur Beobach- 
tung von Temperaturen in Brunnen, Flussen oaer Seen geringerer Tiefe xa 
montiren, von Dr. C. Lang (5 pp.). — ^Zum Klima des aquatorialen Innerairika 
(6 pp.). 
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Atmospheric Pressure during the fall of 
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Attwood (G.) Some Notes on Water- 
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tion, 169. 
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Aaores and Europe, Barometrical depres- 
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Balance Sheet, 90. 

Bangkok, Siam, Diurnal Bainfall, 241. 

Barker (D. W.) Obserrations on the Force 

of the Wind at Sea, 241. 
Barograph, Bedier, Besults from the, 180. 
Barometers, Standard, Comparison of, 65. 
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Bowick (T. G.) elected, 180. 
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p. S.} elected, 61. 

Curtis (B. H.) Notes on a second series of 
Ezporiments on the Distribution of 
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Koppen (Dr. W.) elected, 173. 
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Ley (Rev. W. 0.) On the Structure of 

Cirro-filum, or the Ice-Clouds disposed 

in threads, 210. 

Mann (T.) elected, 130. 

Marriott (W^ and Aberoromby (Hon. R.) 

Popular Weather Prognostics, 27. 
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(C. NO The Meteorology of 

Mozu£ferpore, Tirhoot, 1881, 25. 
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Poole (Rev. H. J.) elected, 241. 
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Bain, 193. 
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Proceedings at the Meetings, 61,128, 173, 
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Rainfall, Diurnal, at Bangkok, 241. 
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Redier Barograph, Results from, 180. 

Reduction of Barometer Beadings to the 
Gravity of Latitude 45^ 125. 

Wmd Becords, 226. 

Report of the Council, 83. 

Bistori (E.) elected, 243. 

River Temperatures at Greenwich and 
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Bundell (w. W.) Becords of Bright Sun- 
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Russell (Hon. F. A. B.) On Cirrus and 
Cirro-cumulus, 147. 
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Sea, Force of Wind at, 241. 
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Siam, Diurnal Bainfall at Bangkok, 241. 
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Simoom in N.W. India, 137. 

Slater (Bev. H. H.) Report on the Orni- 
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Spectroscope and Weather Forecasting, 
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Stanley (W. F.) An Integrating Anemo- 
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Stations Inspection of, 93. 
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Storm Warnings on the Coast of South 
Africa, 118. 
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110. 
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Screens, Comparison of, 64. 

Thermometers with Constant Zeros, 63^ 
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175. 
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Types of British Weather, 1. 
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Weather, British, Types of, 1. 
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— — Forecasts on the Coast of South 
Africa, 118. 

Weather Prognostics, 27. 

Spectroscope as an aid to Fore- 
casting, 

Whipple (O. M.) Composite Portraiture 
adapted to the Reduction of Meteoro- 
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Wind, Cloudiness, and Halos, Note on, 
171. 

Force at Sea, Observations on. 
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Wise (Dr. A. T. T.) elected, 241. 
Worth (J. £.) elecred, 180. 

Toung (CoL H. G.) elected, 173. 

Zanzibar, Meteorological Observations at, 
1880 to 1881, 196. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEMBER 31, 1882. 



BeBIARKS on the WeATHBB DUBINa THE QUABTEB ENDINQ DeCEMBEB 3 IST» l882. 

By Jambs Glaishsb, Esq., F.R.S., jfc. 

The first half of the month of October was warm, and tha second half cold. The atmos- 
pheric pressure was above its average for the first lo days, and below it afterwards. The 
month was wet and aosettled. Rain fell at most stations in the Southern and Midland counties 
to more than double the average, lowlands were flooded ; there was a gale of wind on the 24th, 
with snow at many places ; the fall of rain on this day was heavy and exceeded one inch in depth 
at several stations. 

The month of November was warm during the first 10 days, cold from the nth to the 2isty 
then warm and cold alternately. The atmospheric pressure was low throughout the month. 
Kain fell everywhere in excess of the average ; the month was unsettled and changeable, and 
iarm work almost at a standstill owing to the wetness of the land. 

December. Till the 1 5th day the weather was foggy and very cold, at times severely so, snow 
falling frequently; it was warm from the 16th to the end of the month, remarkably so from 
the 26th. The atmospheric pressure was almost continuously below the average. The fall of 
rain was in excess of the average ; the month was unsettled, with very little sunshine. 

About London till the 15th of October the average daily excess of mean temperature was 
2°'3; the weather was cold from the i6th to the 30th, the mean daily defect being i°*3. The 
II days to November loth were warm, being in excess of their average temperature by 3° '9 
daily; this was followed by a like period of 11 days of cold, the average daily deficiency of 
mean temperature being 3*''8 daily ; there were then 5 days of warm weather, the diuly excess 
being 5°'5 ; then for 19 days, from November 27th to December 15th the weather was cold, 
particularly on the nth and X2th of December, on which days it was 13° '9 and 13*'* 3 below the 
average ; the mean daily deficiency for these 19 days was 5°* 6. From this time to the end 
of the year it was warm, and particularly so from December 26th ; on December 27th the excess 
was 15°* 7, and on the 28th it was 15*** 2, and the excess for the 6 days was i3f°, and for the 
16 days ending December 31st it was 6*^ 8. 

The mean temperature of the air for October was 50° '8, being i°'3 and o®*8 above the 
average of in years and 41 years respectively; it was 5''*5 and 4° '6 higher than in 1881 
and 1880 respectively. 

The mean temperature of the air for November was 43°* £, being i***2 above the average 
of in years and the same as the average of 41 years ; it was 5^*2 lower than in 1881, and i^^'o 
higher than in 1880. 

The mean temperatupe of the air for December was 40^*1, being i°'o and 0^*2 above the 
averages of in years and 41 years respectively ; it was 0^*3 higher than in 1881 and 3°* i lower 
than in 1880. 

The mean temperature for the quarter was 44°* 8, being i°*2 above the average of in years 
and o°'3 above the average 'of 41 years. 

The mean high day temperature of the air in October was 57°' 7, being o°'4 below the ayerage 
of 41 years; in November it was 48^*7, beings 0^*2 lower than the average, and in December 
was 44^*0, being 0^*7 lower than the average. Therefore the high day temperature was low 
throughout the quarter. 

The mean low night temperature of the air in October was 44^*7, being 1^*3 above 
average of 41 years; in November it was 38°* 4, being i°* i above the average, and in December 
was 35"* 6, being o°'4 above the average throughout the quarter. Therefore the low night 
temperature was high throughout the quarter. 

The mean daily range of temperature in October was i°*8 smaller than the average, and in 
J^ovember was i°*2 below the average, and in December it was i®*o below the average. 

The mean temperature of the air in October ivas z°*^ lower than in September, in November 
was 7°*3 lower than in October, and in December was 3° '4 lower than in November. (From the 
preceding 41 years observations the decrease of temperature from September to October is 7°* i ; 
from October to November is 6° '5, and from November to December is 3° "6.) 

From September to October, at stations south of latitude 51°, there was a decrease of 3** of 
temperature; and north of 51°, a decrease of 4°; from October to November, at stations south 
of 51°, there was a decrease of 5° '8, between 51° and 52° a decrease of 6*9, between 52° and 
53** a decrease of 7° '6, between 53° and 54° a decrease of 7° '8, and north of 54° a decrease 
of 8*'*9; from November to December, at stations south of 51°, there was a decrease of 2** -7, 
gradually increasing in amount to 4° -3 at stations north of 54°. 

About London the mean daily pressure of the atmosphere till October loth was above the 
average by 0*29 in. ; and, from October nth to the end of the year, it was below the average 
hy 0-33 in. 

The mean reading of the barometer for the month of October at the height of 159 feet above 
the sea was 29*656 ins., it being 0*053 i^^* below the average of 41 years; and o*i7i in. below 
that of 188 1 ; and 0*049 ^i- below that of 1880. 

The mean reading for November was 29*532 ins., being 0*217 in. below the average of 41 
years, and o* 253 in. below that of 188 1, and o* 261 m. below that of 1880. 

The mean reading for December was 29*493 ins. being 0*302 in. below the average of 41 
years, and 0*328 in. below that of 1881, and 0*256 in. below that of 1880. 



26 On the WecUker during the Quarter ending December ^isl^ 1882. 

The atmospheric pressure in October was 0*031 in. below that iu September ; that in November 
was 0*124 in. below that iu October, and that in December was 0*039 ^- below that in 
November. 

(From the preceding 41 years observations the mean pressure in October is 0*095 ^^* below 
thi^ in September ; that in November 0*040 in. above that in October, and that in December 
0*046 in. above that in November.) . 

From September to October there was a decrease of pressure at all stations of 0*054 in. at 
those south of 51**; of 0*038 in. between 51° and 52°; and of 0*020 in. at stations north of 
52*^ ; from October to November there was a decrease of o* 041 in. at sonthem stations, increasing 
gradually to 0*230 in. at northern stations; firom November to December there was a decrease 
of 0*087 ^°- ^^ stations south of 51° ; of 0*049 in. at those between 51° and 52° ; of 0*023 ^ ^^ 
thos^ between 53° and 54° ; between 53° and 54^, the readings in December were nearly the same 
as those in November; and north of 54° the readings in December were higher by 0*029 in. than 
in November. 
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The ayerage duration of the different directions of the wind referred to eight points of the 
compass, and the duration of each direction in each month in the quarter, were as follow : — 
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The plus sign ( + ) denotes excesses over averages ; the largest numbers affected with this sign 
in the month of October are opposite to E. and W. ; in November to W. and N.W. ; and 
December to S.E., E., and N.W. 

The minus sign (— ) denotes deficiencies below averages. In October the largest numbers 
are opposite to S.W., N.W. and N. ; in November to S. and N.B.; and in December to S.W. and N, 

nunderstorniB occurred in October on the 2nd at Silloth ; on the 8th at Torquay, Boyston, 
Cambridge, and Halifax ; and on the 24th at Llandudno, and Salisbu]7. 

In November on the 2nd at Silloth ; on the 4th at Stonyhurst ; on the 7th at Silloth ; on the 
8th at Burslem, Wolverhampton, Halifax, Stonyhurst, Bradfoi^ and Silloth ; on the 9th at 
Bradford; on the 16th at Torquay; on the 19th at Guernsey ; on the 25th at Bolton; on iho 
26th at Halifax ; and on the 27th at Wolverhampton; and none in December. 
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Hainder was heard hut lightning was not seen in October on the 8th at Salisbaiy and Hull. 
In November on the 3rd and 4th at Carlisle ; and on the 9th at Rugby. 

Lightning was seen but thunder was not heard in October on the 7th at Osborne, Salisbury, 
Bamet, Oxford, Royston, and Cambridge ; on the 8th at Torquay. Bamet, Oxford, and Lowestoft ; 
on the loth at Guernsey and Cambridge ; on the 13th at Roystonj.on the 22nd at Guernsey, 
Bolton, Llandudno, and Stonyhorst ; and on the 23rd at Bolton. 

In November, on the 2nd and 4th at Carlisle ; on the 5th at Halifax and Stonyhurst ; on the 
6th at Carlisle ; on the 7th at Oxford and Carlisle ; on the 8th at Plymouth, Strathfield Turgiss, 
Blackheath, Bamet, Oxford, Cambridge, Hull, and Carlisle ; on the 9th at Plymouth, Torquay, 
and Hull; on the lothatHull; on the 12th at Stonyhurst; on the 19th at Plymouth ; on the 
20th at Guernsey and Plymouth ; on the 25th at Halifax. 

Attrora horedlis was seen on the ist October at Halifax ; on the 2nd at Guernsey, Torquay, 
Oxford Barnet, Royston, Somerleyton, Cambridge, Leicester, HuU, and Silloth; on the 3Td at 
Oxford, and Hull ; and on the 5th at Stonyhurst and Silloth. 

In November on the* ist at Oxford; on the 12th at Stonyhurst and Silloth; on the 13th at 
Bolton and Stonyhurst; on the 14th at Stonyhurst; on the 17th at Guernsey, Totnes, Torquay, 
Osborne, Salisbury, Whitchurch, Blackheath, Oxford, Barnet, Royston, Somerleyton, Lowestoft, 
Cambridge, Halifax, Hull, Stonyhurst, and Silloth ; on the i8th at Torquay and Cardington ; on 
the 19th and 20th at Oxford. 

In December on the 19th at Oxford ; and on the 23rd at Halifax. 

Solar holes were seen m October, on the 9th at Torquay and Oxford; and on the 29th at 
Oxford. 

In November on the 2nd at Oxford ; on the 3rd and 6th at Halifax ; on the 7th at Halifax 
and Torquay; on the nth and i6th at Torquay; on the 17th at Oxford; on the 2 ist at 
Torquay, Strathfield Turgiss, Oxford, Halifax, and Stonyhurst; on the 25th at Oxford; on the 
27th at Torquay; and on the 28th at Halifax, Stonyhurst, and Silloth. 

In December on the ist at Oxford ; on the nth at Torquay; on the 20th at Halifax ; and oil 
the 23rd at Torquay. 

Lunar haios were seen in October on the 20th at Wolverhampton ; on the 23rd at Torquay ; 
on the 24th at Cambridge, Burslem, and Silloth ; on the 25th at Bolton and Halifax ; on the 
29th at Plymouth and Torquay ; on the 31st at Oxford. 

In November on the 2nd at Oxford; on the 17th at Torquay; on the 19th at Cambridge; on 
the 20th at Oxford, Lowestoft, and Stonyhurst ; on the 21st at Oxford, Lowestoft, and Cambridge $ 
on the 23rd at Halifax ; on the 24th at Oxford ; and on the 25th at Torquay. 

In December on the i6th at Torquay; on the 17th, 19th, and 20th at Oxford; on the 20th at 
Halifax; on the 2 ist at Torquay; on the 22nd at Lowestoft and Cambridge; on the 23rd at 
Torquay, Oxford, Cambridge, and Halifax ; and on the 24th at Barnet, Oxford, Lowestoft, and 
Cambridge. 

Snow fell in October on the i6th at Hull; and on the 2oth at Salisbury, Oxford, Royston, 
Cambridge, and Leicester. 

In November, on the 8th at Burslem ; on the loth and nth at Carlisle ; on the 15th at Strath- 
field Turgiss, and Boltoi^ ; on the i6th at Osborne, Salisbury, Whitchurch, Blackheath, Bamet, 
Oxford, Royston, Cardington, and Carlisle ; on the 1 7th at Royston and Lowestoft ; on the 18th 
at Hull ; on the 19th at Bolton, Halifax, and Carlisle ; on the 20th at Burslem, Cambridge, Bolton, 
and Halifax; on the 24th at Halifax; on the 25th at Halifax and Bradford; on the 26th at 
Halifax; on the 27th at Burslem, Halifax, and Bradford ; on the 30th at Cambridge. 

In December, on the 2nd at Wolverhampton, Oxford, Burslem, Bolton, and Stonyhurst ; on 
the 4th at Burslem, Wolverhampton, Bolton, and Hali&x ; on the 5th at Torquay, Bamet, Burslem, 
Cardington, Cambridge, Wolverhampton, Bolton, Llandudno, Halifax, Bradford, Silloth, and 
Carlisle; on the 6th at Guernsey, Torquay, Salisbury, Bath, Barnet, Oxford, Burslem, Car- 
dington, Cambridge, Wolverhampton, Bolton, Llandudno, Halifax, Stonyhurst, and Bradford ; 
on the 7th at Guernsey, Plymouth, Torquay, Osborne, Salisbury, Bath, Barnet, Oxford, Car- 
dington, Lowestoft, Cambridge, Wolverhampton, Bradford, and Silloth ; on the 8th at Plymouth, 
Torquay, Bath, Oxford, Burslem, Lowestoft, Cambridge, Wolverhampton, Bolton, Halifax, Brad- 
ford, and Silloth ; on the 9th at Guernsey, Halifax, and Bradford ; on the nth at Carlisle ; on the 
1 2th at Torquay, Bath, Oxford, Burslem, Wolverhampton, and Bolton}; on the 13th at Bath, Bamet, 
Cambridge, Bolton, Llandudno, Halifax, Stonyhurst, and Bradford ; on the 14th at Llandudno, 
and Bradford ; on the 23rd at Burslem ; on the 25th and 26th at Silloth ; and on the 30th at Burslem, 
Bolton, and Halifax. 

HaU fell in October on the 7th at Osborne ; on the 21st at Truro ; on the 22nd at Truro, Totnes, 
Lowestoft , and Bolton ; on the 23rd at Guernsey, Truro, and Silloth ; on the 24th at Truro, 
Torquay, Salisbury, Oxford, Royston, Lowestoft, and Cambridge ; and on the 25th at Guernsey, 
Truro, and Torquay. 

In November on the 3rd at Halifax ; on the 6th at Totnes ; on the 7tli at Totnes, Strathfield 
Turgiss, Wolverhampton, and Silloth ; on the 8th at Truro, Totnes, Burslem, Llandudno, and 
Silloth ; on the 9th at Guernsey, Truro, Burslem, and Llandudno; on the loth at Truro, IJandudno, 
and Halifax ; on the nth at Guemsey and Llandudno ; on the 14th at Guernsey ; on the 15th at 
Guernsey and Truro; on the i6th at Truro; on the 17th at Tmro, Lowestoft, and Hull; on 
the ]9tb at Guernsey, Oxford, Bolton, Llandudno, Stonyhurst, and Carlisle; on the 20th at 
Guemsey; on ihc 24th at Burslem, Bolton, Halifax, and Carlisle; on the 25th at Bolton, 
Llandudno, and Carlisle; on the 26th at Halifax and Stonyhurst; on the 27ih at Guernsey, 
Truro, Burslem, Wolverhampton, Llandudno, Stonyhurst, and Carlisle j on the 28th at Guemsey , 
and on the 29th at Guemsey, Truro, and Whitchurch. 
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Meteorological Table, Quarter ending December' ^i at, 1881. 
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Meteorological Tables ^ Quarter ending Dec2mher ^ist, 1882. 
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<iaernfle7 • - 

rruro - - - 

Plymouth - - 

Totnes - - - 

rorauajr - - 

Veniaor - - 

Osborne - - 

Sallsbary - - 

BaniRtapIfl - - 

Bath - - - 
Strathfleld Torgiss 

.Vfarlborough - 

Whitchurch - 

Blaokheath 
Camdeo Squire 

Bamet - - - 

Oxford - - - 

Bunlem - - 

Royitott - - 
Cardioffton 

CambruUe - - 

Lovrestoik - - 

Somerleytoa > 
Wolrerhamptoa 

Loloester - - 
N^ottiugham 

tlolkham - - 

LUudodao - > 

Boltou - - - 

ElaUfax- • - 

HttU - - - 

Stoayhunt - - 

Bradford - - 

Leeds - - - 

Laoeaster - - 
SUloth ... 

Carlisle - - 
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!9*497 
fO-456 
»*508 
i9-5l7 
{9'483 

i»'442 
i9'45: 
Jtf*475! 

.■9-476 
•29*462 
29'49» 
29*461 
29' 473 

29-48'' 
2r470 
«9*510 
29-459 
i9-464 

29-498 

i9'443 
29*434 

29*456 
29*414 
29*411 
•i9-452 
29*433 

29*540 
29*456 
29*53') 
29*459 
29*458 

23*446 
29*426 
29-454 
29*416 
29-421 
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13*0 
13*4 



63*0 18*4 
tJ6*0|ll*8 
67*0. 190 

7l*02fO 



70*4 
ti9*5 
•J7*2 



24*5 
lS-6 
17*8 



64-6li-6 

88*7 191 
70*4il7*0 
71*819*0 
<3!j*9 21*0 

67*3 19*8 
64-8,l8*0 
67*416*4 
^7*7117*5 
89*118-2 

71*225*5 
68*4 18*4 
67-8il3*0 
70*014*9 
63*0 17*¥ 

67*218*6 
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07-0,21*0 
7O'0'l7-5 
'i3*3l5*5 
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37-7 
48-3 
535 

52*0 
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50*6 
54*2 
48*0 

47*0 
45'9 
55*» 
49*4 
49*0 

49*6 
53*4 
52*6 
45*9 

17*5 
46*8 
51*0 
50*2 
50*9 

45*7 

48*0 
51-8 
56*0 
49*0 

48*6 
50*0 
46*0 
52*5 
53*3 
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53*6 
52 '2 
52-8 
51-6 

52- b 

5l*f. 

52*6 
43-fi 
50-2 
43*4 
49 9 

49*6 
50*5 
49*6 
50*3 
46*8 

190 
50*1 
50*1 
49*7 

49-5 
47*6 
43*7 
43*2 
48*9 
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46*9 
(6*2 
48*4 
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48*2 
4<-C 
47*0 
47*7 
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»0-3 
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53-4 

13*0 
J3*5 
18-0 
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40*1 
!9-4 
57-0 
«-9 
J7*2 

33* 1 
37*6 
18-5 
10*8 

39*5 
35*8 
t8*3 
57*1 
JJ*8 

41-4 
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38-3 
•K)'7 
35-5 
31*3 

25*3 
32*2 
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10*5 
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li'5 
10*2 
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33*« 
39*6 
3S*9 
370 

34*9 
34*9 
44-2 
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39-9 
31*7 

35*1 
34*7 
37*4 
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29*6 



33*9 31*7 
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36-6 38-3 
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46"6 

48*4 
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44-3 
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44*4 
43*0 
42'6 
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43-3 
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43-8 
42*«i 
41*7 
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42*1 
3S*6 
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13*6 
33*7 
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40*3 
34-1 
33-6 
$8-0 
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-238 
•274 
*265 
•272 

•301 
*29l 
•2^58 

*287 
*263 
*260 
•3.59 
*267 

•255 
*257 
•25i 
•271 
'136 

'249 
•260 
•261 
*261 

•2Sii 
*235 
•240 
•243 
'262 
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*234 
'286 

•250 
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*257 
•244 
•239 
•233 
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2-8 
8*0 

2*9 
2*7 
2*7 
2*8 
2*7 

2*8 
3*0 
2*8 
2*7 
2*7 



0*6 
0-5 

0*6' 81 
0*6 85 
0*5 



87 
87 



0*4 
0*2 

0*4 

I 
0*5 
0*2 
0*4 
0*2 
0*2j 

0*6 
0-5' 
0-4; 

0*8; 

0*4| 

0*5 
0*8! 
0*4 
0*5 

0*4 
0*3' 
0*5. 
0*4' 
0*2 

0*6 
0*6 
0*4 
0*4 
0*5 

0*4' 
0*4 
0*5 
0-5 



0*5 



.86 

87 
93 
90 

87 
92 
90 
03 
93 

8S 
86 
89 
91 
89 

87 
90 
.89 
86 

89 
90 
88 
89 
93 

S4 
87 
90 
85 
85 

87 
68 
86 
88 
87 



gn. 

537 
542 
543 
543 
539 

540 
511 
543 

543 
635 

543 
539 
542 

544 

543 
544 
542 

538 

542 
545 
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66 ll.vn: 
82 '11' 7 
7" I5*i. 

63 ?-j-:' 
6a \'y: 
6.5 ,!o-f- 

72 ,1:. !■■ 

68 lOs: 

69 Ul'--- 
57 'IHM' 
52 ' fi'i 
66 iro. 

iO I lO « 1 

60 ,n !" 
55 'II'.. 

62 32> r 
66 !.•':« 

64 !;>■■■ 
76 urr 
74 iri- 
48 40 'i.: 

62 IliVli 
71 il7-.'.i 

73 l'*'-- 

87 in ' 
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79 ''\y'') 
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55 !i3 ;i 

69 'IT' ' 
55 111) .'.^ 



T%t highut Umperaturta cf the air were at Cambridge, 71^*8; at Osborne, 71° *S; and at Llandudno, 71°' 2. 

The Unotst temperatures of the air were at Marlborough, llO'8 ; at Halifax, 18° ; and at Bath, 18-4°. 

The greatest daily ranges qf temperatures were at Salisbury, 15° -2 ; and at Wbitohurch, Cardhigton, and Holkbam, 12°* 6. 

The Uast daily ranges of temperatures were at Llandudno, 7°' 7 ; at'Guemsey, 7°'8 ; and at Yentnor and Bradford, 8°'4. 

7%« greatest nutnber nfdays of rain were at Quemsey, 85 ; at Truro, Bradford, and Totnes, 79. 

the least number ctf days of rain were at Holkham, 48 ; at Barnet, 62 ; and at Cardington, Lancaster, Imd Carlisle, 65. 

The greatestfaUsqfrain in the quarter were at Barnstaple, 22- 10 inches ; at Guernsey, 21*66 Inebes ; and al Totnes, 90*28 laohec 

The least Jails qf rain in the quarter were at Barnet, 9*21 Incbes ; at Leeds 9*60 inches ; and at Cambridge, 9*70 inches. 



Qdabtbblt Mbteobolooical Tablb for different Parallels of Latitude. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING MARCH 31, 1863. 



Remarks on the Weather dubing the Quarter ending March 31 st, 1883, 

By Jambs Glaisheb, Esq., F.R.S., ^c. 

The weather in January was warm, with frequent rain ; the sky was mostly OTercast The 
atmospheric pressure was for a few days together above its average, then for a few days below ; 
there were heavy storms from the 24th to £e 28th days. Water was standing in all low place?, 
and the land generally was saturated, and not workable. 

ITie weather in February was mild throuj?hout the month, with excessive rain during the first 
three weeks, causing heavy floods, and perfectly saturating the land. The atmospheric pressure 
was low during the first half of the month and high afterwanls. The last week was fine and dry. 

The weather in March from the 6th day was very cold throughout the month, with but little 
rain, but frequent falls of snow. "Hie atmospheric pressure was above its average during the first 
week and afterwards below. The wind, which was frequently from the North-east and North-west, 
was dry and searching ; under its influence the land dried rapidly enabling farming work to proceed 
satisfactorily. 

The mean daily temperature of the air was above the average, with but few exceptions, from 
January xst to March 5th, the average daily excess being 3° '6. From March 6th to the end of the 
quarter the weather was cold, the average daily deficiency of temperature being 6^*4. 

The mean temperature of the air for January was 41° "2, being 4° '7 and 2® '8 above the 
averages of 112 years and 42 years respectively j it was 0'^'% higher than in 1882, 9° '6 higher 
than in 1881, and 8^'o higher than in 1880. The following are the only instances back to 1771 
when the mean temperature of January was as high as 41°* 2 : 

In 1796 it was 4S°*3 In 1852 it was 42®'o In 1873 it was 42°- 1 

„ 1804 „ 43°- 2 „ 1853 » 42°'4 »» 1874 » 41^-7 

« '834 „ 44°*4 » 1863 „ 4i**-8 „ 187s „ 43 *4 

" 1846 „ 43*'-7 „ 1866 „ 42°-6 „ 1877 ,. 42*** 7 

„ 1851 „ 42°-9 „ 1872 „ 4i''-3 

The mean temperature of the air for February .was 42®* 6, being 3° '9 and 3°'i above the 
averages of 112 years and 42 years respectively ; it was o°*8, 3° '9, and o®'8 higher than in 1882, 
1881, and 1880 respectively. Back to 1771 there have only been 13 instances when the mean 
temperature of February was as high as 42° -6, viz.: 

In 1794 it was 44°'7 In 1848 it was 43°«4 In 1868 it was 43^-0 

»» 1849 >» 
„ 1850 „ 
„ 1867 

Tlie mean temperature of the air for March was 36®* i, being f'o and 5°* 7 below the averages 
of 112 years and 42 years respectively ; it was 9°* 9, 6^*5, and 8°*2 lower than in 1882, 1881, and 
1880, respectively. Back to 177 1 there have only been six instances as cold as 36°* i, viz.: 

In 1785 it was 33'*-9 In 1789 it was 34°*4 In 1837 it was 35^*8 

.» 1786 „ 34'>-2 „ 1814 „ sf'i „ 1845 „ 3S°-2 

The mean temperature of January and February was high, being 41^*9. Back to 1771 there arc 
only seven instances of so high a mean temperature for these two months, viz. : 

In 1796 it was 42°' 5 In 1863 it was 42*** o In 1872 it was 43° -o 

„ 1834 „ 42°-3 „ 1869 „ 43°-2 »♦ 1877 „ Af'^ 

„ 1846 „ 43°-8 

The mean temperature for the quarter was 40^*0, being 1^*2 above the average of 112 years 
and o^* I above the average of 42 years. 

The mean high day temperature of the air in January was 45° '4, being 2° -5 above the average 
of 42 years; in February it was 48^*5, being 3° •o above the average, and in March was 44*'-i, 
being 6®'o below the average. 

The mean low night temperature of the air was in January, 36°' 3, being 2° -8 above the 
average of 42 vears ; in February it was 37°* 2, being 2" '8 above its average^, and in March it was 
29®*3, being 6 -o below the average. Therefore both the high day temperatures and low night 
temperatures in January and February were high, and in March were very low. 

The mean daily range of temperature in January was o°'5 smaller than the average, in 
February was o®*2 greater than the average, and in March was o°' 1 greater than the average. 

The mean temperature of the air in January mas i°'i higher than in December, in February 
was i°'4 higher than in January, and in March was 6** '5 lower than in February. (From the 
preceding 42 years observations the decrease of temperature fi*om December to January is i°'5 ; 
the increase of temperature from January to February is i**'!, and from February to March 
is 2'' -3.) 

From December to January there was an increase of temperature at stations south of 51° of 
o"*;, between 51** and 52° of i°-5, between 52° and 53° of i'*'6, between 53" and 54° of i°-9, 
^d between 54" and 55° of 2°«8. 
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From January to February there was an increase of temperature south of 51° of o°* i, between 
Si''aiid52^ of 2°'o, between 52° and 53° of i°-7, between 53° and 54*^ of 2°'6, and between 
54° and ss° of 2°-o. 

From February to March there was a decrease of temperature south of 51° of 5** '9, between 
51° and 52" of 6°*5, between 52* and 53** of 6^*9, between 53° and 54^ of 6^*6, and between 
Vand55°of6°-i. 



1883. 
Months. 


Temperature of 


Elastlo Foree 
of Yaponr. 


Weight of 
Yaponr in a 
CnUe Foot 
Of Air. 


Air. 


Eraporation. 


Dew Point. 


Air- 
Daily Bange. 


Mean. 


Diff. 

firom 

are- 
rage of 

113 
years. 


Diff. 

from 

ar*- 

' rage of 

42 

years. 


Mean. 


Diff. 
from 
are- 
rage of 

42 
years. 


Mean. 


37-6 
38*8 
29*2 


Diff. 

Jrom 
are- 
rage of 

49 
years. 


Mean. 


Diff. 
from 
are- 
rage of 

42 
years. 


Mean. 


Diff. 
from 
are- 
rage of 

42 
years. 


Mean. 


Diff. 
firom 
are- 
rage of 

43 
years. 


Jnn. - 
Feb. - 
Mar. - 




41-3 

42-6 
86 •! 




+4-7 
+3-9 
-5-0 



+2 -8 
+S*1 
-5-7 




89*6 
40*9 
88-9 



+2*8 

+32 
-6-2 




+2' 9 
+3*5 
-7*0 

-0*2 




9*1 
11-3 
14*8 




-0*5 
+0'9 
+0*1 


in. 

*S25 
•2JW 
•161 


in. 

+0*016 
+0*026 
-0'056 


gn, 

9*6 
2'7 
1*0 


+p2 
+0-4 
-O'f 


Means - 


40-0 


+1-2 +0-1 


37-9 


-01 


85-2 


11-7 


-0*1 


•207 


+0*001 


2*4 


0*0 


1882. 
Months. 


Degree 

of 
Humidity. 


Reading 

of 

Barometer. 


Weight of a 

Cubio Foot 

of Air. 


Bail. 


Daily 
Hori- 
aontal 
more- 
ment 
of the 
Air. 


Beading of ThermcHnetar on Qnas. 


NnmberofKlgbti 
it was 


Low- 
est 

Read- 
ing 
at 

Night. 


High- 
est 

Bead- 
ing 
at 

Night. 


Mean. 


Diff. 
from 
are- 
rage of 

43 

years. 

1 


Mean. 


Diff. 
from 
are- 
rage of 

42 

years. 


Mean. 


Diff. 
from 
are- 
rage of 

48 
years. 


Amount. 


Diff. 
from 
are- 
rage of 

67 
years. 


At or 

below 
8OO. 


Be- 
tween 
8OO 
and40O. 


Abore 
40O. 


Jan. - 
Feb. - 
Mar. - 


87 
OS 
76 




+ 1 

- 5 


in. In. 
29-785 -0'017 
29-904 +0'115 
29'749 ; 0-000 


gr*. 
560 
R51 
55(i 


- 4 

- 2 

+ 6 


in. 

1-69 
2 89 
0-78 


in. 

-0-20 
+1-32 
-0*77 


Miles. 
359 
849 
837 


17 
7 

24 


13 

20 

7 


1 

1 





2r» 

25-7 
14*8 



40*5 
41*1 
87-0 


Means - 


88 


+ 1 


29-793 


+0-088 


552 





8nm 
5'S6 


Sura 
+0-35 


Mean 
842 


8nm 
48 


Sam 
40 


Snm 
S 


Irf)we«t 
14-8 


HiKhesi 
49'fi 



NoTC— In readin^r this table it will be borne in mind that the plus sign (+) signifies above the arerage, and that the 
minus sign (•-} signifies b^low the arerage. 

The average duration of the different directions of the wind referred to eight points of the 
compass, and the duration of each direction in each month in the quarter, were as follows :— 







January 


1 


Fbbruak-x 


• 




MAScn. 




Direction 
of Wind. 








1 






1 










Departure 
rrom 


1 

1 




Departure 
from 






Departure 




1883. 


Average. 


I 1883. 


Average. 


1883. 


Average. 


trom^ 








Avemfzrc. 
d. 


1 




Average. 






Average. 




. d. 


d. 


; d. 


d. 


d. 


d. 


d. 


d. 


N.W. 


V: 


U 


+ i 


1* 


2 


- i 


1 »4 


21 


+61 
-1 


N. 


k 


8 


- 2i 


1 


3 


-3 


1 2i 


H 


N.B. 


3 


SJ 


- n 


1 \ 


•s\ 


-1 


n 


4 


+ 4 


B. 


101 




+10 


1 


2 


-1 


2* 


+ 


S.E. 


3 


2: 


+ i 


7* 


li 


+6t 


n 


2 


S. 


8 


4:; 


- u 


6 


8 


+ 2 





2 

7 ■ 


-2 


s.w. 


9i 


9 


- i 


8i 


8 


-*-2i 


n 


-6 


w. 


f 


3 


- 2f 


H 


2? 


+1 


4i 


3 
21 


+n 


Calm. 





2J 


- 2i 





2i 


-2i 





-2i 



The plus sign ( + ) denotes excesses over averages ; the largest numbers affected with tliis sign 
in the month of January are opposite to E. and S.E. ; in February to S.E. and S. ; and 
in March to N.W. and N.E. 

The minus sign C"-') denotes deficiencies below averages. Tn January the largest numbers 
are opposite to W. and N. ; in February to,N., N.E., and E. ; and in March to S.W. and S. 

About London the mean daily pressure of the atmosphere was below its average for the first 
two days, the deficiency being 0*24 in. ; from the 3rd to the 8th it was above its average, the 
average daily excess being 0*34 in. ; from the 9th to the 16th it was below, the average deficiency 
for these eight days being 0*33 in. ; then from the 17th till the 24th it was above its average (the 
22nd and 23rd being us much as o*66 in. and 0*67 in. respectively above), and the daily excess 
was 0*40 ; from January 25th to February 3rd, there was a deficiency of 0*38 in. daily, this was 
followed by three days above the daily excess being 0*19 in. ; from the 7th to the 14th there was a 
deficiency of 0*23 in. daily; from February 15th to March 6th there was a daily deficiency of 
0*44 in. ; and from this date to the end of the (juartcr there was a mean daily deficiency 
of 0*19 inch. 
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The mean readiD^ of the barometer for the month of January nt the height of 160 feet above 
the sea was 29*735 ins., being 0*017 in. below the average of 42 years; 0*450 in. below that 
of 1882 ; and 0*025 i°* below that of 188 1. 

The mean reading of the barometer for the mouth of Februaiy was 29*904 ins., being 
o'ii5 in. above the average of 42 years, 0*147 ^^' below that of 1882, and 0*243 in. above 
that of 1881. 

The mean reading of the barometer for the month of March was 29 * 749 ins., being the same 
as the average of 42 years, 0*094 in. below that of 1882, and 0*021 in. above that of 1881. 

(From the 42 preceding years observations the mean pressure in January is 0*036 in. less 
th^ in December; that in February is 0*037 in. above that in January, and that in March 
IS 0*040 in. below that in February.) 

From December to January there was an increase of pressure at stations south of 51° of 
o*02i in. ; between 51"^ and 52° of 0*22 in. ; and between 52'' and 53^^ of o* 23 in. ; and between 53° 
and 54^ of o * 20 in. ; and north of 54° of o * 1 6 in. 

From January to February there was a decrease of pressure upon extreme northern stations 
of o' 18 in. to extreme southern stations of o* 13 in. 

From February to March between the stations Somerleyton and Truro, there was a deficiency 
of o* 13 in., from Wolverhampton to Hull there was a deficiency of o* 05 in., from Stony hurst to 
Bradford of 0*01 in., and from Lancaster to Carlisle a deficiency of 0*04 in. 

TTiunderatorms occurred in January on the 27th at Trnro; and on the 29th at Cambridge. 

In February, on the^ist at Guernsey, Truro, Plymouth, and Torquay; and on the 2nd at 
Totnes. 

Thunder was heard but lightning was not seen in February, on the i ith at Bradford ; on the 13th 
at Carlisle ; on the t5th at Stonyhurst ; and on the 18th at Carlisle ; and in March, on the jist 
at Guernsey. 

Lightning was seen but thunder was not heard in January, on the loth at Carlisle, and on the 
30th at Cambridge ; and in March, on the 25th at Llandudno. 

Solar halos were seen on January 14th and 15th at Oxford ; on the 15th at Cardington; on 
the 23rd and 28th at Torquay ; on the 28th at Oxford ; and on the 31st at Oxford and Bermerside. 

In Febmary, on the ist at Torquay; on the 5th at Guernsey and Oxford; on the 16th nt 
Torquay. Oxford, and Stonyhurst ; on the i8th and i9lh at Torquay. 

In March, on the 14th at Torquay; on the 16th at Torquay and Oxford; on the 19th at 
Torquay ; on the 26th, 28th, and 29th at Halifax ; and on the 31st at Guernsey. - 
^ Lunar halos were seen on the 13th at Lowestoft ; on the 15th at Cambridge; on the 17th at 
Wolverhampton and Halifax ; on the i8th and 19th at Oxford and Halifax ; on the 20th at 
Wolverhampton ; and on the 27th at Oxford. 

In February on the 12th at Oxford and Cambridge ; on the 14th at Oxford; on the 15th at 
Oxford, Cambridge, and Lowestoft; on the i6th at Oxford and Rugby; on the x7th at Oxford ; 
and on the 19th at Salisbury, Barnet, Wolverhampton, Leicester, and Stonyhurst. 

In March, on the 19th at Torquay ; and on the 26th at Bermerside. 

Aurora borealis was seen in February, on the 12th at Hull ; and on the 24th at Cambridge. 

In March on the 3rd and loth at Oxford. 

Sjww fell in January on the 8th at lloyston; on the 9th at Marlborough, Oxford, and 
Burslem ; on the 15th at Cambridge ; on the 23rd at Carlisle ; on the 24th at Salisbury, Whitchurch, 
Barnet, Royston, Cambridge, and Wolverhampton; on the 25th at Cardington, Somerlejton, 
Wolverhampton, Bolton, Bermerside, and Bradibrd ; on the 26th at Totnes, Torquay, Royston, 
Bolton, Bermerside, HuU, Bradford, and Leeds; on the 27th at Marlborough, Burslem, Royston, 
Cardington, Rugby, Lowestoft, Wolverhampton, Bermerside, Bradford, Leeds, and Lancaster ; on 
the 28th at Bermerside and Carlisle ; on the 29th at Burslem, Llandudno, Bolton, Halifax, and 
Carlisle : on the 30th at Torquay, Marlborough, Barnet, Burslem, Bermerside, and Bradford ; on 
the 31st at Torquay. 

In February, on the ist at Wolverhampton, Llandudno, and Bolton; on the 2nd at Royston; 
on the 7th at Bradford ; on the i ith at Oxford and Bradford ; and on the 13th at Carlisle. 

In March snow fell at every station on about five or six, at some places it fell on 12 days, falling 
all over the country at nearly the same time. 

Hail fell on the and January at Torquay and Salisbury ; on the 9th at Guernsey ; on the a3rd at 
Bolton ; on the 24th at Truro, Salisbury, Royston, Leicester, and Bolton ; on the 25th Salisbury and 
Marlborough ; on the 26th at Guernsey, Totnes, Torquay, Ventnor, Osborne, Salisbury, Rugby, 
Lowestoft, Llandudo, Bermerside, and Carlisle ; on the 27th at Guernsey, Salisbury, Oxford, 
Llandudno, and Bermerside ; on the 28th at Bermerside ; on the 30th at Plymouth, Marlborough, 
Burslem. Cardington, and Llandudno ; and on the 31st at Totnes and Torquay. 

In February, on the ist at Torquay ; on the 2nd at Truro ; on the 3rd at Guernsey, Torquay, 
and Oxford; on the nth at Guernsey, Oxford, Royston, and Stony Imrst; on the 12th at Guernsey, 
Torquay, and Stonyhurst ; on the 13th at Torquay, Osborne, Blackheath, Llandudno, and Carlisle ; 
on the 14th at Oxford ; on the 15th at Guernsey, Blackheath, Oxford, Cambridge, Rugby, and 
Llandudno. - 

In March, on the 6th at Ventuor, Blackheath, Oxford, Royston, Lowestoft, Somerleyton, and 
Hull ; on the 7th at Lowestoft, Somerleyton, and Hull; on the 8th, 9th, 10th, and nth at Lowestoft 
and Somerleyton; on the 14th at Guernsey; on the 15th at Stockton ; on the i6th at Llandudno, 
Bolton, and Stonyhurst; on the 17th at Guernsey, Truro, Plymouth, Torquay, Salisbury, Oxford, 
and IJandudno; on the 22ud at Hull; on the 24th at Bedford, llull, and Stonyhurst; on the 
25th at Bolton ; on the 26th at Truro and Llandudno ; on the 27 th at Plymouth, Royston, 
Llaudaduoy and Hull. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING JUNE 30, 1883. 



•W'\/-»'»/*'X>X'X»*«X*^r^ f\^^^ 



Remarks on the Weathbb DURiKa the Quarteb ending June 30TH, 1883. 

By Jambs Glaisheb, Esq., F.R.S., ffc. 

The weather in April : — At the begizmiog of the month there were a few fine warm days, but 
from the 9th to the 25th the weather was cold and angenial, snow fell generally on several days. 
The days wore frequently bright, and the nights cold; but on the whole the month was dry, no rain 
falUog at the beginning of the month and but lUtle afterwards, 1)eing favourable for farming opera- 
tions. The month was free from thunderstorms. 

The weather in May : — The first twelve days were cold and rain or snow fell on several days at 
stations north of 51°. From the 12th the weather was warm and pleasant and at times hot; this 
fine weather continued to the end of the month. The fall of rain was generally below the average. 
Thanderstorms occurred on six days. 

The weather in June was variable ; at the beginning of the month it was warm and fine, then 
for a few days it was cold and warm alternately, it was very cold from the isth to the 22nd, and 
untjettled afterwards to the end of the month. The fall of rain was generally below its average, 
00 the whole the month was favourable for vegetation and farming work. Thunderstorms occurred 
on ten days. 

About London the mean daily temperature of the air was above its average till the 8th day, and 
the mean daily excess of these 8 days was 3°*8 ; it was generally below its average from the 9th 
to the 26th, the average daily deficiency of these 18 days being i°" 7 ; from April 27th to May ist 
it was slightly warmer, the mean daily excess being i°*6 ; the first 11 days in May were cold, and 
the average daily deficiency of mean temperature was 6*** i ; a warmer period set in on the 13th of 
May and continued with few exceptions to June 14th, the mean daily excess of these 33 days was 
2***4 ; from the 15th of June till the 22nd the weather was very cold, the average daily deficiency 
of mean temperature being 5***2 ; from the 23rd to the 25th it was warmer, being i°*9 above the 
average; from June 26th to the 28th it was 4°'o below the average ; and the three days at the 
end of the quarter were warm, being 6° • 4 above the average. 

The mean temperature of the air for April was 46^*8 being o°*7 above the averages of 112 
years, and o**'3 below the average of 42 years, it was i**'! lower than in 1882, o*** 9 higher 
than in 1881, and 0^*3 lower than in 1880. 

The mean temperature for May was 53° 'i, being o°*6 and o°" 4 above the averages of iia 
years and 42 years; it was i°*4 and i'='*o lower dian in 1882 and i88i respectively, and o'''5 
higher than in 1880. 

The mean temperature for June was 59° *o being o°*8 and 0°' i above the averages of 1 12 years 
and 42 years respectively; it was 2°'^, o°*3 and i°*5 higher than in 1882, 1881, and 1880 
respectively. 

The mean temperature for the quarter was 53°'o,'being o°*7 and o**'! above the averages of 
112 years and 42 years respectively. 

The mean high day temperature of the air in April was 5 7° '6, being the same as the ayeragc 
of 42 years; in May it was 63®* 7, being o°' 5 lower than the average, and in June was 70** '8, 
being o°' i below the average. 

The mean low night temperature of the air in April was 37^"4» being i°*8 below the average 
of 42 years; in May it was 43°' 5, being o°'2 below the average; and in June it was 48°* 9, being 
i^'o below the average. 

The mean daily range of temperature in April wa.<« i°*8 higher than the average, in May 
it was o°-3 lower than the average, and in June it was i°'o higher than the average. 

The mean temperature of the air in April vas io°*7 higher than in March; in May it was 
6"^'^ higher than April, and in June it was 5^*9 higher than in May. 

(From the preceding 42 years' observations the increase of temperature from March to April 
is 5**'3; the mcrease of temperature from April to May is 5° '6, and the increase from May 
to Jtmeis 6°*2.) 

From March to April there was an increase of temperature at stations south of 51^ of 7^*8, 
between 51** and 52° of lo*'^^, between 52° and 53° of io°"S, between 53° and 54° of 9°-8, and 
between 54° and 55° of 9° '8. 

From April to May there was an increase of temperature at stations south of 51° of 4°* i, 
between 51^ and 52° of 5°- 1, between 52° and 53° of 5*'-3, between 53° and 54'* of 3^-5^ and 
between 54° and 55° of 3 -4. 

From May to June there was a increase of temperature at stations south of 51° of 5° '2, 
between 51° and 52'' of s°'9, between 52° and 53" of s°-6, between 53° and 54° of 5°-5, and 
between 54** and 55° of 5°- 6. 

About London the mean daily pressure of the atmosphere was above the average till the 1 2th 
day, and the mean daily excess of these 12 days wa.«» 0*42 in. On April 13th the reading passed 
below the average, and continued so with but few exceptions to May 12th, the average daily 
deficiency of pressure for these 30 days was o* 15 in. From May 13th till the 24th the pressure 
was above the average daily by 0*21 in. ; then for two days it was below, and from May 27th to 
June 3rd there was an excess of o* 13 in. daily, then for six days there waa a deficiency averaging 
o* 13 in. daily. From June loth to the 14th there was an excess of o'24 in. daily ; on the 15th 
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On the Wealker during the Quarter ending June ^oth, 1883. 



the reading was below, and continued so till the 2i8t, the average deficiency was 0*07 in., the 
32nd and 23rd were above by 0*04 in., and from the 24th to the 28th there was a mean deficiency 
of o' 10 in., and the last two days of the quarter, there was an excess of 0*02 in. 
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Nqtk.— In reading this table it will be borne la mind that the pltis sign (+) signifies o&ovs the average, and that the 
minus sign (— ) signmes btHow the average. 

The average duration of the different directions of the wind referred to eight points of the 
compass, and the duration of each direction in each month in the quarter, were as follows :-^ 
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The plus sign ( + ) denotes excesses over averages ; the largest numbers affected with this sign 
in the month of April are opposite to W. and S.E. ; in May to N.W. and W. j and m 
June to. S. and N.E. 

The minus sign (— ) denotes deficiencies below averages. In April the largest numbers arc 
opposite to N. and N.E. ; in Maj to NJ). and S. ; and in June to S.W. and N. 

The mean reading of the barometer for the month of April at the height of 160 feet abovo 
the level of the sea was 29*826 ins., being 0*076 in. above the average of 42 years; 0*224 ^n- 
above that of 1882 ; and 0*054 in. above that of 188 1. 

The mean readmg of the barometer for the month of May was 29 '784 ins., being 0*007 in. 
below the average of 42 years, 0*091 in. below that of 1882, and 0*145 in. helow that of 
1881. 

The mean reading of the barometer for the month of June was 29*793 ins., bein? o'oi2 in. 
lower than the average of 42 years, 0*058 in. above that of 1882, and 0*013 in. below that of 188 1. 

(From the 42 preceding years' observations the mean pressure of April is 0*001 in. higher 
than in March ; that in May is 0*041 in. higher that in April, and that in June is 0*014 in. 
higher than in May.) 

From March to April there was an increase of pressure at stations south of 51 of o*o6o in. » 
between 51° and 52"* of 0*077 i^*; between 52'' and 53' of 0*076 in, j between 53** and 54*" of 
0*054 in. and north of 54° of 0*050 in. 
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From April to May there was a decrease of presBnre at stations south of 51° of o'oay in. ; 
between 51° and si'" of o*o44,in^ between 52** and 53° of 0*047 in. between 53° and 54° of 
0*043 in. And north of 54° of 0*052 in. 

From May to June there was. a decreftse jat stations south, of 50° of o'oo3 in., and increase 
between 51° and 52'' of 0*002 in., between 52° and 53° of o*on in., and a decrease between 53° 
liud 54® of o'ooi in., and north of 54° of 0*012 in. . _ . 

Thunderstorms occurred in -May on the 6th at Trnro, Plymouth, and Torquay; 01. the 15 th 
at Lowestoft ; on the i6th at Plymouth ; on the a4th- at Whitchurch ; on the 25th a Torquay, 
Lowestoft, Somerleyton, Bolton, and Hali&x ; and on the 26th at Torquay. 

In June, on the ist at Hali&x ; on the 8th at Oxford, WolverhMnpton, Leicester, Halifax, 
and Stonyhurst ; on the 9th at Strathfield Turgiss, Whitchurch, Oxford, Bedford, and Leicester, 
on the loth at Southbourne, Strathfield Turgiss, Oxford, Rugby, and Stonyhurst; on the igth 
at Llandudno and Stonyhurst; on the 21st at Osborne and Oxford j on the 25th at Burslem, 
Koyston, Bedford, Cambridge, Lowestoft, Leicester, Llandudno, Bolton, Halifax, Stonyhurst, 
and Bradford ; on the 26th at Whitchurch, Blackheath, Barnet, Boyston, Bedford, Cambridge, 
Rugby, Wolverhampton, Leicester, Bolton, and Bradford ; on the 29th at Guernsey, Torquay, 
Ventnor, Southboume, Whitchurch, Burslem, Wolverhjunpton, Leicester, Halifax, Stonyhurst, 
and Bradford ; on the 30th at Blackheath, Barnet, Royston, Rugby^ Halifiuc, and Bra^ord. 

Thunder was heard but lightning was not seen in May, on the ist at Torquay; on the 3rd at 
Wolverhampton; on the 6th at Plymouth; on the nth at Blackheath and Barnet ; on the 25th 
at Oxford, Royston, and Rugby j and on the 26th at Guernsey and Cockermouth. 

In June on the 4th at Osborne ; on the 5th at Totnes and Torquay; on the 6th at Osborne; 
on the 8th at Burslem, Liverpool, and Bolton; on the 9th at Ventnor, Burslem, Rugby, and 
Halifax; on the 10th at Osborne, Whitchurch, and Bedford; on the X3th at Oxforid and 
Cambridge; on the i4th at Oxford ; on the igtKat Hali&x; on the i6tlLat Carlisle ; on the i8th 
ut Halifax ; on the 21st at Blackheath, Barnet, Oxford, and Cambridge ; on the 23rd at Carlisle 
and Silloth; on the 24th at Truro ; on the 25th at Rugby; and on. the 26lh at Oxford and 
Cambridge ; and on the 30th at Cambridge. 

Lightning was seen but thunder was not heard in May, on the 5th at Plymouth ; and on the 
25th at Wolverhampton and Stonyliurst. In June, on the 3rd at Guernsey, Truro, and Torquay ; 
on the 4th, 5th, and 9th at Torquay, on the loth at Whitchurch, on the 13th at Royston and 
C^ambridge; on the 14th at Lowestoft, on the 24th at Blackheath, on the 25th at Lowestoft and 
Carlisle ; and on the 29th at Torquay, Osbornej Royston, and Cambridge. 

Solar halos were seen in April, on the ist at Torquay, Oxford, and Halifax ; on the 4th at 
Oxford ; on the 7th at Torquay, Strathfield Turgiss, and Oxford; on the loth at Oxford; on the 
13th at Hull; on the J4th at Halifax ; on the 16& and 19th at Torquay and Oxford; on the 20th 
and 24th at Oxford ; on the 26th at Torquay, Oxford, and Halifax; on the 27th at Halifax. 

In May, on the 3rd at Torquay ; on the 6th at Torquay and Oxford ; on the 7th at Stonyhurst ; 
on the loth at Torquay and Oxford, on the 14th and i6th at Halifax, on the 17th and i8th at 
Torquay and Oxford ; on the 22nd at Toi-quay, Halifax, and Stonyhurst ; on the 25th at Halifax 
and Stonyhurst. 

In June, on the 2nd at Stonyhurst ; on the 5th at Torquay ; on the 9th at Stonyhurst ; on 
the 14th at Liverpool and Halifax ; on the i6th at Halifax ; on the 18th at Stonyhurst ; on the 
22nd, 25th, and 29th at Torquay. 

Lunar halos were seen in April, on the 14th and i6th at Oxford and Halifax ; on the 16th at 
Royston, Cambridge, Lowestoft, and Leicester ; on the 17th at Bolton ; and on the i8th at Torquay. 

in May on the 13th at Ventnor, Marlborough, Oxford, and Leicester ; on the i6th at Bolton ; 
on the Z7th at Oxford, Rugby, and Halifax ; on the iSth at Oxford ; and on the 22nd at Halifax. 

Aurora borealis was seen in April, on the 2nd at Whitchurch ; and on the 3rd at Stonyhurst. 
In May on the i ith at Stonyhui'st ; and on the 26th at Whitchurch. 

Show fell in April, on the 22nd at Betlford and HuU; on the 23rd at -Torquay, Ventnor, 
Osborne, Salisbury, Marlborough, Barnet, Oxford, Burslem, Boyston, Cambridge, Rngby, 
Lowestoft, Somerleyton, Wolverhampton, Llandudno, Bolton, Halifax, and Hull; on the 24tb 
at Torquay, Ventnor, Osborne, Bedford, and Stonyhurst; on the 27th at Whitchurch. 

In May, on the 2nd, 3rd, and 4th at Halifax ; on the 4th at Rugby, Wolverhampton, and Llan- 
dudno ; on the 5th at Rugby ; on the 8th at Halifax ; on the loth at Salisbury, Marlborough, and 
Whitchurch ; on the nth at Burslem and Hali^EUC ; and on the 12th at Halifax. 

If ail fell in April, on the aoth at Truro and Salisbury ; on the 22nd at Oxford, Bedford, 
and Hull ; on the a3rd at Torquay, Salisbury, Marlborough, Barnet, Oxford, Royston, Bedford, 
Cambridge, Rngby, and Hull j on the 24th at Barnet, Oxford, Royston, and Bedford ; and on 
the 25th at Torquay. 

In May, on the 3rd at Torquay, Burslem, Royston, and Lowestoft ; on the 4th at Oxford, 
Royston, Rugby, and Wolverhampton ; on the 6th at Torquay ; on the 9th at Torquay ; on the 
loth at Oxford, Lowestoft, and Bolton ; and on the i ith at Torquay, Marlborough, Barnet, Oxford, 
Burslem, Rugby, W^olverhampton, Bolton, Halifax, and Stonyhurst. 

In June, on the 9th at Leicester; on the i6ih at Torquay; on the 25th at Royston and 
Cambridge ; on the 26th at Royston, Bedford, and Wolverhampton ; and on the 29th at Whitchurch 
and Leicester. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING SEPTEMBER 30, 1883. 

RsaiARKS ON THE Wbathbb dubing thb Quabtbr bnding Sbptbhbeb 30TH, 1883* 

By James Glaisheb, Esq., F.R.S., ^c. 

The weather in July was generally fine and warm till the loth day, followed by cold unsettled 
weather during the remainder of Uie month; between the 14th and 23rd day the weather was 
particularly cold. The sky was generally obscured by clouds. Upon the whole the month was cold 
with rain a little above the average amount. The hay harvest was very much checked, but many 
crops were benefited by the rain. 

The weather in August was cold at the beginning and warm generally firom the 13th day, with 
a rain-fall less than the average and a high barometer reading. It was a fine month for harvest 
work, and the bright sunshine after the middle of the month was favourable for ripening the green 
crops. The month was nearly free from thunderstorms. 

The weather in September was rather cold at the beginning of the month, followed by a warm 
period which extended nearly to the end. The fall of rain was above the average at most stations. 
The harvest at all southern stations was gathered in good condition, but, at northern stations, the 
severe gales of wind on the 23rd and 25th days, interfered with harvest operation and in some 
places the crop was injured. There were very few thunderstorms in the month. 

About London the mean daily temperature of the air was above its avers^ until the 4th day, 
the mean excess being 4^*7, then the 5th was below by i°*2, for 4 days the temperature was 
above its average by ]°*4 daily, then followed a cold period of 39 days and the mean deficiency 
was 3° * 8 ; this was followed by a warm period of 13 days, the daily excess being 2*** 8 ; from August 
31st to September nth, the deficiency was 2*'*8 daily, and from September 12th to the end of the 
quarter the mean daily excess was 1° ' 7. «. 

The mean temperature of the air for July was 59'' '9, being i°'8 and 2^*3 below the averages 
of 112 years, and 42 years respectively; it was 0^*5, 5^'5> i°'8 lower than in 1882, 1881, and 
1880 respectively. 

The mean temperature for August was 61^*9, being i^'o and o°'6 above the averages of 112 
years and 42 years respectively ; it was 2^*3 and 2°* 8 higher than in 1882 and 1881 respectively, 
and o°'9 lower than in 1880. 

The mean temperature for September was 56^*8, being 0^*3 above the averages of 1 12 years, and 
o°'3 below the average of 42 years; it was 2^*5, and 1^*4 higher than in 1882 and 1881 
respectively, and 2^*9 lower than in 1880. 

The mean temperature for the quarter was 59^*5 being 0^*2 and 0*^*7 below the averages of 
112 years and 42 years respectively. 

The mean high day temperature of the air in July was 70^*6, being 3^*6 lower than the average 
of 42 years; in August it was 74^*0, .being 1^*2 higher than the average, and in September 
was 66® '4, being i°*o below the average. 

The mean low night temperature of the air in July was 51^' 3f being 1^*9 below the average 
of 42 years; in August it was 52^*8, being 0^*4 below the average; and in September it was 
49®* 7, being o®* 6 above the average. 

Therefore both the high day temperatures and low night temperatures were cold in July, the 
high day temperatures were warm and the nights cold in August, and the days cold and the nights 
warm in September. 

The mean daily range of temperature in July was i°*7 less than the average, in August it 
was i'''6 greater than the average, and in September it was i°*6 smaller than the average. 

The mean temperature of the air in July was 0^*9 higher than in June; in August it was 
2°*o higher than July, and in September it was 5°* i lower than in August. 

(From the prece^g 42 years' observations the increase of temperature from June to July 
^B 3'''3 ; the decrease of temperature from July to August is 0^*9, and the decrease from August 
to September is 4° * 2.) 

From June to July there was an increase of temperature at stations south of 51® of 2^*0, 
between 51° and 52*^ of o'»-8, between 52** and $f of i^'-s, between 53** and 54** of i°'8, and 
between 54® and 55° of 2®* 3. 

From July to August there was an increase of temperature at stations south of 51® of 2^*0, 
between 51* and 52'* of i**'9, between ^2* and 53** of i°*8, between 53** and 54*^ of i°-7, and 
between 54° and 55® of o°'4. 

I'rom August to September there was a decrease of temperature south of 51° of 3°' i* between 
SI** and 52*^ of 4°'9, between 52° and 53''of 3°'6, between 53*'and 54^*0! 3°'2, and between 54° 
and 55° of 2 '6. 

About London the mean daily pressure of the atmosphere was above its average for the first 
two days, from the 3rd to the 15th it was below the daily deficiency being o* 17 in. ; the i6th and 
17th dajs were above, then from the i8th till the 24th, it was below its average, and the daily 
deficiency was 0*18 in., this was followed by four days above the daily excess being 0*16 in. 
From July 29th to the 3i8t the daily deficiency was o* 17 in. From August ist to 5th there was 
a mean daily excess of 0*23 in., from the 6th the readings wvre below until the isth, the average 
deficiency was 0*09 in., for 12 days the mean daily excess was o*i7in., on August 28th the 
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reading passed below the ayerage, and continued so with few exceptions till September nth ; then 
for 8 days there was an excess of pressure ; and from the 20th to the end of the quarter there 
was a deficiency of o* 27 in. daily. 
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Nara.— In readina this table It will be borne in mind that the plna aign (••') aigniflea oteva the average, and that the 
minoi sign ( — ) aignmei btlow the arerage. 

Average duration of the diilbrent directioni of the wind referred to eight points of the compaMi 
and duration of each direction in each month in the quarter, were as follows :«• 
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The plus sign ( + ) denotes excesses over averages ; tiie largest numbers affected with this sign 
in the month of July are opposite to W. and N.W. ; in August to W. and N.W. ; and in 
September to W. and N.W. 

The minus sign (— ) denotes deficiencies below averajges. In July the largest numbers are 
opposite to K.£. and N. ; in August to N. and NJi. ; and in September toN.E. andN. 

The mean readinf^ of the barometer for the month of July at the hdght of 160 feet above 
the level of the sea was 29*688 ins., being 0*109 in. below the average of 42 years; 0*012 in. 
lower than that in 1882 ; and o* 137 in. lower than that in 1881. 

The mean reading of the barometer for the month of August was 2^*841 ins., being 0*060 in. 
above the average of 42 years, o* loi in. above that in 1882, and o* 165 m. above that in 1881. 

The mean reading of the barometer for the month of September was 2^*648 ins., being o* 154 in. 
below the average of 42 years, 0*039 ^°« l>eiow Uiat in 1882, and o* 153 m. below tiiat in 188 1. 

(From the preceding 42 years' observations the mean pressure of July is 0*008 in. lower 
than in June ; that in August is 0*016 in. lower than in July, and that in September is 0*021 in. 
higher than in August.) 

From June to July there was a decrease of pressure at stations south of 5 1° of o* 081 in. ; 
between 51** and 52 of 0*105 in.; between $2" and 53' of o*i34iu. *, 
o' 149 in. and north of 54^ of o* 1 70 in. 



— — ^_ __ _ — — , 
between 53° and 54* of 
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From July to Anffost there was an increase of pressure at stations south of 51° of o* 160 in. ; 
between 51^ and 53 of 0*159 in., between 53" and 53® of 0*165 in., between 53** and 54° of 
o* 165 in., and north of 54^ of o* 119 in. 

From Angnst to September* there was a decrease at stations south of 51° of 0*312 in., between 
51° and 53^ of o' 198 in., between 53® and 53** of o* 183 in., between 53"" and 54® of o* 162 in., and 
north of 54° of o* 140 in. 

ThundarMtarmB occurred in July on the and at Guernsey, Osborne, Strathfield Tnrgiss, and 
Hali&x ; on the 3rd at Osborne, Marlborough, Oardington, Leicester and Hali&x ; on £he 4th at 
Lowestoft, Wolyeriuunpton, and Carlisle; on the 5th at Carlisle; on the 13th and 14th at 
Cardington; on the 14& at l^mro, Osborne, Lowestoft, and Somerleyton ; on the 15th at Osborne, 
Bath, and Cambridge ; on the aist at Cardington and Cunbridge ; on the 23rd at Bath ; on the 
31st at Strathfield Tnigiss, Cardington, Lowestoft, and Somerleyton. 

In August on the 8th at Bamet ; and on the 9th at Silloth. 

In September on the aodi at Torquay ; and on the 31 st at Ventnor. 

HiMnder wa» heard bni Ughbnng was not seeii in July, on the snd at Wolverhampton ; on the 
3rd at Whitchurch, Cambrid^, and Wolverhampton ; on the 4th at Whitchurch ; on the nth at 
Cambridge ; on the 13th at Truro, Bath, Marlborough, and Somerleyton ; on the 14th at Strath- 
field Turgiss, Bath, Ii£irlborough, Cambridge, and Wolverhampton; on the 15th at Marlborough 
and Wolverhampton ; on the 3ist at Osborne, Marlborough, and Somerleyton ; on the 23rd and 
24th at Carlisle; on the 25th at Cambridge; on the 36th at Whitchurch ; and on the 31st at 
Marlborough. 

In August, on the 3rd at Boyston ; on the 8th at Whitchurch and Halifax; on the 12th and 
14th at Stonyhnrst ; and on the 23nd at Lowestoft. 

In September on the 3nd at WhitohniDh ; on the 3rd at Silloth ; on the 15th at Burslem, Bolton, 
and Stonyhnrst; on the i8th at Stonyhnrst and SSloth; on the a3nd at Torquay and Hull ; on 
the 38th at Silloth. 

Lighimng uhu seen hut thwider was not heard in July on the and at Bath and Cambridge ; 
on the 3rd at Bath, Whitchurch, Cambridge, and Lowestoft ; on the 14th and a5th at Cambridge. 

In August, on the 6th at Torquay, Osborne, and Oxford ; and on the a6tii at Stonyhnrst and 
Carlisle. 

In September, on the 1 8th at Stonyhnrst ; and on the 30th at Whitcfaorch, Cardington, Bugby, 
and Wolverhampton. 

Soiar balos were seen in July on the lit at Hali&x ; on the 8th at Lowestoft ; on the 
19th at Strathfield Turgiss; on the aoth at Halifiuc ; and on the aist at Lowestoft. 

In August, on the 5th at Stonyhnrst; on the 12th at HaUfitx; on the i6th at Torquay and 
Stonyhnrst ; on the 19th at Torquay, Oxford, Burslem, and Halifax ; on the aoth at Stonyhnrst ; 
on the a5th at Halifax ; on the 36th and 37th at Torqnav and Halifax. 

In Septembw, on the 4th at Stonyhnrst ; and on the 5th 7th, 17th, a3rd, and a5th at Torquay. 

Lwsar halos were seen in Jolyy on the i8th at Bolton ; and on the 19th at Lowestoft and 
Halifax. 

In August, on the nth at Ventnor; on the i6th at Ventnor and Halifax ; on the i8th at Totnes, 
Torquay, and Halifax ; on the 19th at Torquay and Oxford ; and on the aist at Halifax. 

In September, on the i6th at Stonyhnrst; and on the 19th at Cambridge. 

Aurora bareaUs was seen in August, on the 6th at Whitchurch. 
In September, on Uie 5th at Silloth. 

Snow fell in July, on the x 5th at Whitchurch. 

Man fell in July on the 3rd at Whitchurch ; on the 4th at Wolverhampton; on the 14th at 
Truro and Somerleyton ; on the x 5th at Marlborough, Cambridge, and Stonyhnrst ; on the 3iBt at 
Troro and Whitchurch; on the a3rd at Bath. 

In August, on the 3rd at Halifax ; and on the loth at Osborne. 

In September, on the i6di and x7th at Stonyhnrst ; and on the a9th at Blackheath. 

I^off prevailed in July, on ^the X9th at Stonyhnrst ; on the a4th and a 7th at Bath ; and on the 
31 at at Stonyhnrst. 

In August, on the 3rd at Stonyhnrst ; on the 4th at Strathfield Turgiss, Whitchurch, Bamet, 
Cardington, and Stonyhnrst ; on the 5th at Stonyhnrst ; on the i6th and 17th at Guernsey ; on 
19U1 at Bamet and Boyston ; on the aoth at Totnes and Torquay ; on the a and and 24th at 
Bath; on the 25th at Bath, Bamet, Oxford, and Boyston; on the a6th at Truro and Bath; on 
37th sit Guernsey ; and on Uie 31st at Torquay. 

In September, on the ist at Cambridge ; 'on the 4th at Torquay ; on the 8th and 9th at 
Bolton ; on the loth at Guernsey ; on the 13th at Blackheath, Cambridge, and Bolton ; on the 
14th at Cambrige; on the 15th at Bolton; on the i6th at Guernsey, Ventnor, Whitchurch, 
Blackheatfi, Caraiuffton,' Cambridge,' and Bolton ; on the 17th at Plymouth, Torquay, Ventnor, 
Whitchurch, Bladmeath, Cambridge, Wolverhampton, Lhindudno, and Hidl.; on the i8th at 
Whitchurch, Blackheath, Cambridge, Wolverhampton, Bolton, and Hull; on the 19th at Torquay, 
Blackheath, Cambridge, and Wolverhampton ; on the aist at Cambridge and Wolverhampton; 
on the 33id at Whitchurch, Cardington, and Wolverhampton. 
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Meteorologioat Table, Quarter ending September 30M9 1883. 
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t« iCSSt I f ^^^ ^^' ^^^ ^'^ ^^^ ^^^ ???>=?i^ rS« !>SS S R SSS !IS S«!» 



BBS a-3 «»3 asa asa ssa - 



!=3 SSS a 8 S=e Sa 8^:3 



aas 323 ri3» S3" sss sss 



[sa sss a s ss- 



• 35S ' 



= SSI 



£SS8S3§£S!SS§S33ll§3SS8§9iSSS3sS & iSB S3 !9S 



jii^3»»*Q'™W 



SRS ees ss« ECS s 



j£3 sasssa sas sss a 3 s 



al ■«' 



itzzt 



i M^ ^M psi S£s sgg Siji ssisss 8M in s P ass £s i$s 



33S 9S9 8SS iSS8 883 SiSSSSS 888 1138 9 i kiS S9 8SS 



!«8 883 ess 8S: 



ISB8S SSS bEiS 3 S 3B3 S3 888 



sas as3 sas saa sea aaa 



s !3 3 aa= S3 ahh 



:39 93S SS9 333SS? SSS SSS 9 3 SSH 3S 9SS 



' kits Sti is'm C83 sss i888 8SB«Slt Zitk JESS 8 S 388 fes &GS 



* sis: 832 sks ;83 x^8 SS8 33S3fii; see xxa aikkskk skn 



' 993 8S8 3919 sis iisii his ssssisii S9« aiis 3 3 =33' Jis isii 



Sb= RKi sss SSE 3Sfi eSS 



>^es88 ess s:;: 



' !• t-SP 

! e tee 



i m m SH m m ^38 fSSSiS IIS ISS S l sss pS S||! 



g T"T I 8 3 s ""«" s T I I a J 
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